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SYMPOSIUM; 
Cetacean  Habitats 


HABITAT  DESCRIPTION  FOR  CETACEANS  IN  THE  GULF  OF 
MEXICO:  A  PRELIMINARY  ANALYSIS 

DaviB*,  R.W.,  Farglon*,  G.S.,  Wursig*,  B.,  Evans*,  W.E. 
Benson',  R. ,  Hansen^,  L.  J. ,  Mullin',  K.D.,  Scott',  G.P., 
May',  Jr.,  L.N. ,  Laaing',  T.D. 

'Texas  Institute  of  Oceanography,  Texas  ASM  Unlv. , 
Galveston  TX  77553  and  National  Marine  Fisheries 
Service,  SEFSC,  75  Virgins  Beach  Dr.,  Miami,  FL  33149 

Ha  used  visual  sighting  and  hydro-acoustic  data 
fron  six,  seasonal  ship  and  aerial  surveys  to 
characterize  the  preferred  habitats  of  cetaceans  along 
the  continental  slope  (100  to  2000a  Isobaths)  in  the 
north-central  and  western  Gulf  of  Mexico.  Hydrographic 
data  were  simultaneously  collected  by  CTO,  XBTs  and 
remote  sensing.  Data  were  analyzed  using  frequency 
plots,  GIS  mapping  and  canonical  correspondence 
analysis.  For  this  analysis,  we  focused  on  Turalops 
tnmcatas  (TT) ,  Stenalla  frontalis  (8F) ,  Stsnalla 
attanaata  (SA) ,  and  Physatar  macrocapbalus  (PM) .  TT 
and  SF  sightings  occurred  in  shallow  water  (84%  < 
200m)  and  seldom  more  than  30  km  beyond  the  shelf 
break  (100  m  Isobath) .  SA  and  PM  sightings  occurred  in 
deeper  water  (95%  >  SOOm)  up  to  340  )cm  beyond  the 
shelf  break.  PM  and  SA  were  associated  with 
thermocllne  depth  and  thlcJcness  which  was 
characteristic  of  mesoscale  addles.  This  study  was 
funded  in  part  by  the  Minerals  Management  Service 
under  Contract  Ho.  14-35-0001-30619  to  Texas  A&M  Univ. 
and  Interagency  Agreement  16197  to  the  NMFS. 


DISTRIBUTION,  ABUNDANCE  AND  HABITAT  ALLOCATION  OF  DOLPHINS  IN  THE 
PACAYA/SAMIRIA  RESERVE,  PERUVIAN  AMAZON 

Leathenvood,  Stephen 

lUCN/SSC  Cetacean  Specialist  Group,  P.  0.  Box  1090,  Soiana  Beach,  CA  92075 
USA 

Vessel  surveys  were  made  during  high-,  mid-,  and  low-water  seasons. 
1991-1993.  In  the  Samiria  RKrer,  Peru,  to  determine  distribution,  density  and  habitat 
allocation  of  river  dolphins  flnia  oeoffrensls  and  Sotalla  fluvlatlllsl  within  the  Pacaya/ 
Samiria  Reserve.  Data  were  managed  and  analyzed  using  primarily  Geographic 
Information  Systems.  Throughout  Pent,  dolphins  of  both  species  are  found  widely 
in  the  main  rivers,  in  most  free-llowing  tributaries  wider  than  12m  and  In  many 
larger  lakes,  at  least  during  high  water.  Within  the  Samiria  and  Ka  tributaries,  they 
were  most  often  at  or  near  (within  about  0.32nm  of)  confluences  (63  percent), 
sandbars  or  other  shoals  (16  percent)  or  particulariy  sinuous  segments  of  river  (1 1 
percent):  In  all  these  areas  they  occurred  significantly  more  than  expected  In  slow 
counter-current  eddies.  Within  lakes,  they  were  found  usually  within  about  100m 
of  shore  flnia  oeoffrenslsl  or  equally  frequently  throughout  the  lake  (Sotalla 
Siivlainisl.  Observed  group  densities  were  corrected  [with  data  obtained 
Independently  (from  shore  sites,  anchored  vessels  and  drifting  skiffs)  on  group  size, 
dive  durations,  and  persistence  of  water  surface  disturbances  permitting  detectlonj 
to  estimate  density  and  abundance  of  each  species  within  the  river.  Densities  of 
dolphins  In  the  study  area  were  higher  than  densities  observed  to  date  for  marine 
dolphins:  however,  for  river  dolphins  It  may  be  more  meaningful  to  refer  to 
encounter  rates  and  total  numbers  than  to  densities. 


SUMMER  DISTRIBUTION  AND  GROUPING  PATTERN  OF  BELUGAS  IN 
ST.LAWRENCE  ESTUARY:  AN  INSIGHT  INTO  THEIR  SOCIAL  STRUCTURE 
Mictiaud,  R.,  P.  BSIand  and  C.  Baimte 

SLLawrence  National  Institute  of  Ecotoxicdogy.  Tadoussac,  Qc,  Canada  GOT  2A0. 
DepL  of  Biology,  Universitd  Laval,  Quebec,  Canada,  GIK  7P4. 

The  StLawerence  beluga  population  ranges  during  summer  within  a  small  section  (200 
km)  of  the  estuary.  Systematic  aerial  (Ne:20)  and  boat  surveys  (249  transects  covering 
49^  km)  between  I^  and  1992  were  used  to  describe  its  summer  disuibution  and 
grouping  pattern.  Aerial  surveys  using  two  aircrafts  allowed  completed  coverage  of  the 
summer  range  within  less  than  4  hours  and  yielded  almost  instantaneous  images  of  the 
distribution  and  grouping  pattern  of  the  entire  population.  Toud  visual  counts  averaged 
449,9  whales  (coefT.  of  variation  =  9,2  %)  distributed  in  19  to  35  aggiegauons  lefered  to 
as  herds.  Herd  composition  was  described  from  the  boat  transect  observations  (325 
herds;  6280  individuals)  using  the  proportions  of  calves,  juveniles  and  adults  estimated 
from  relative  size  and  coloration.  A  clear  and  persistent  spatial  segregation  between 
adult  and  adult  and  juvenile  herds  roughly  coincided  with  the  boundary  between  the 
middle  and  lower  estuary.  Herd  size  (2  to  209)  and  group  size  (1  to  16)  varied 
considerably  suggesting  an  ever-changing  dynamic.  Jarman's  typical  group  (herd)  size 
and  frequency  distribubon  of  arumals  in  ariritrarily  defined  size-classes  were  used  to 
compare  grouping  pattern.  More  than  80  %  of  the  whales  observed  in  the  lower  estuary 
were  found  in  herds  of  over  30  individuals,  whereas  such  large  herds  accounted  for  less 
than  40  %  of  the  whales  in  the  middle  estuary.  Structural  components  of  the  habitat  and 
different  social  requirements  were  hypothesized  as  important  determinants  of  the 
dynamic  structure  and  segregauon  pattern.  This  first  analysis  used  simple  and 
funcuonal  definibons  of  grouping  indepandant  of  frliabon  or  associabons  over  extended 
periods  of  bmc.  An  ongoing  long  tetm  study  using  phoUv-idenbEcabon  suggests  site 
lldelity  aixl  the  persistence  of  individual  associations.  Results  from  this  program  and 
applicabon  of  new  molecular  techniques  are  needed  to  go  beyond  structural  analyse  inbr 
tte  study  of  social  orgarbsabon. 


SCOPEX:  A  MUm-DISCiPUNARY  OCEANOGRAPHIC  STUDY  OF  A  RIGHT 
WHALE  FEEDING  HABITAT  IN  THE  GULF  OF  MAINE 
Robert  D.  Kenney  et  aL 

Graduate  School  of  Oceanography,  University  of  Rhode  Island.  Narragansett, 
Rl  02882-1197 

Western  North  Atlantic  right  vi/hales  {Eubalaena  glacialis)  aggregate  in  the 
spring  in  the  Great  South  Channel  (GSC)  region  in  the  southwestern  Gulf  of 
Maine;  where  they  feed  on  extremely  dense  patches  of  the  copepod  Calanus 
fmmarchicus.  The  ^lOuth  Channel  ^cean  £roductivity  experiment  was 
conducted  by  a  large  team  of  investigators  in  1 988  and  1 989  to  define  the 
physical  and  biological  oceanographic  factors  responsible  for  the  develop¬ 
ment  of  those  prey  patches.  GSC  hydrography  Is  characterized  by  cyclonic 
flow  at  all  depths  in  the  center  of  the  region,  a  southerly  low-salinity  surface 
current  on  the  west  side,  and  a  northeasterly  current  on  the  east  side  (part 
of  the  anticyclonic  Georges  Bank  gyre).  A  persistent  thermal  front  separates 
stratified  waters  with  warmer  surface  temperatures  from  totally  mixed 
waters  over  the  shallower  areas.  Calanus  abundances  are  among  the  high¬ 
est  measured  in  the  North  Atlantic,  with  a  maximum  density  of  331,000  m*^ 
in  one  1989  sample.  Zooplankton  were  extremely  aggregated  in  the  vertical 
dimension,  with  strong  die!  vertical  migration  in  1988  but  not  in  1989. 
Zooplankton  densities  also  varied  by  up  to  three  orders  of  magnitude  in  the 
horizontal,  with  patch  dimensions  of  250-500  m.  Right  whale  locations 
were  most  closely  correlated  with  maximum  densities  of  the  largest  Calanus 
life-stages,  with  their  diving  patterns  and  horizontal  movements  closely 
coupled  to  the  density,  vertical  migration,  and  horizontal  patchiness  of  the 
zooplankton.  The  SCOPEX  evidence  supports  the  hypothesis  that  high  GSC 
Calanus  abundance  is  due  to  advection  from  upstream  in  the  Gulf  of  Maine 
and  concentration  within  a  large-scale  near-surface  area  of  convergence, 
rather  that  in  situ  productivity  or  upwelling  within  the  GSC. 


habitat  UBER  ALLES! 

Mete,  Bitice  R. 

Oregon  State  University,  Hatfield  Marine  Science  Center,  Newport,  OR 
97365 

The  future  of  whales  depends  upon  the  continued  avaUabUity  and 
suitability  of  their  critic^  lud>itats.  However,  for  many  species  these 
reasonably  important  areas  remain  largely  unknown.  Of^  little  is  also 
known  atout  why  the  areas  they  inhabit  are  preferred.  Recent  detailed 
studies  oo  a  few  species  suggest  some  feasibly  high  site  fidelity  for  benthic 
feeding  gray  whales  versus  wide-ranging  searches  in  these  dimensions  by 
others.  In  "nonnal”  years,  most  species  show  preferences  for  areas  where 
their  prey  are  usually  found  in  high  coDcentrations.  The  regular  use  of 
banks,  basins,  escarpment  edges,  ice  edges  and  offshore  canyons  for  feeding 
can  often  be  attributed  to  increased  productivity  or  prey  concentratioo  from 
areas  of  upwelling,  eddies,  convergence  zones  and  river  plumes. 

For  some  of  the  same  reasons,  these  areas  are  also  used  to  harvest  fish 
resources  by  man.  Whale  habitats  for  feeding,  breeding  and  calving  are 
commonly  nearshore  and,  thus,  exposed  to  nets,  commercial  shipping, 
mineral  sxploration/production  and  recreational  boafing/tourism.  Without 
appropriate  attention  to  these  potentially  competitive  uses,  the  future  of 
whales  will  be  lost  not  because  of  commercial  bunting,  but  the  loss  of 
critical  habitat  due  to  ignorance  and  benign  neglect.  We  must  strengthen  our 
efforts  worldwide  to  understand  why  certain  areas  are  so  important  to 
whales  and  bow  man’s  activities  can  co-exist  without  adverse  impact. 


ENVIRONMENTAL  FEATURES  AND  CETACEAN  HABITATS  IN 
THE  ALASKAN  ARCTIC 
Moore,  Sue  E. 

SAIC,  Maritime  Services  Division,  San  Diego,  CA  92110-2931 

Bowhead  whales  [Balaena  mysticetus),  gray  whales 
[Eschrichtius  robustus)  and  beluga  whales  (Delphlnapterus 
leucas)  feed  in  and  migrate  through  waters  offshore  northern 
Alaska.  All  three  species  are  apex  consumers  in  the  short  food 
webs  common  to  polar  regions.  Bowheads  feed  primarily  On 
zooplankton,  gray  whales  siphon  epi-  and  infaunal  crustaceans 
from  the  benthos  and  belugas  prey  on  a  variety  of  nekton 
including  crustaceans,  cephalopods  and  fishes.  Extensive 
observational  data  were  gathered  on  these  species  during 
aerial  surveys  offshore  northern  Alaska  from  1982-91.  Patterns 
of  distribution  and  relative  abundance  described  from  these 
data  suggest  that  species-spedfic  habitats  can  be  defined 
based  on  environmental  features,  especially  water  depth  and 
ice  cover.  Analytical  methods  for  correlating  cetacean  habitats 
and  environmental  features  in  the  Alaskan  arctic  will  be 
discussed. 
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THE  USE  OF  A  GEOGRAPHICAL  INFORMATION  SYSTEM  IN  EXPLORING 
CETACEAN  HABITAT  USE. 

Northrldge,  S. 

Marine  Mammal  Investigation.  National  Marine  Fisheries  Senrice,  166  Water  Street, 
Woods  Hole.  MA  02543,  USA. 


A  generalized  schema  for  storing  and  displaying  cetacean  sightings  data 
by  means  of  a  Geographical  Information  System  Is  described.  The  object  of  such 
work  Is  to  ertable  data  from  a  variety  of  survey  types  to  be  displayed  In  a  similar 
fotmaL  In  order  to  provide  a  visual  assessment  of  relative  densities  and  seasonal 
distribution  In  relation  to  physical  or  biological  features.  Using  the  software 
package  Arecinfo,  cetacean  sightings  data  form  several  different  surveys  have  been 
tabulated  and  displayed  using  a  common  format  Effort  and  sightings  data  are 
stored  In  separate  tables  which  allows  a  flexible  approach  to  query  and  display  of 
the  distributional  data.  Calibration  between  suney  types  may  also  te  kKorporated. 
C^cean  sightings  survey  data  are  used  here  to  produce  distribution  maps  for 
both  the  Northeastern  US  and  the  northeast  Atlantic.  Observer  data  from  the  Gulf 
of  Maine  sink  gllnel  fishery  are  also  used  to  show  the  distribution  of  harbor 
porpoise  klls  In  a  similar  format.  These  distribution  maps  may  then  be  compared 
with  fishery  survey  data,  commercial  fish  catch  data,  or  oceanographic  data 
displayed  to  a  sImBar  format  and  scale.  The  advantages  and  disadvantages  of 
using  a  GIS  for  this  kind  of  work  are  discussad. 


CETACEAN  HABITATS  IN  THE  CAUFDRNIA  CURHBST: 

A  CANONICAL  CORRESPONDENCE  ANALYSIS 

Reilly,  S.B.,  Fiedler,  P.C.,  Forney,  K.A  and  Barlow,  J. 

Southwest  Fisheries  Science  Center,  NMFS/NOAA,  P.O.  Box  271,  La  Jolla,  CA  92038 

Cetacean  abundances  and  oceanographic  conditions  were  sampled  during  a  three 
month  ship  survey  on  the  S3  m  NOAA  RAl  McArthur  within  the  California  Cunent 
between  the  Mexican  and  Oregon  borders,  28  July  -  5  November,  1991.  We  used 
canonical  comespondence  analysis,  an  eigenvector  ordination  technique  that  includes 
direct  gradient  analysis,  to  investigate  cetacean  habitat  use  and  community  composition. 
Environmental  variables  included  in  the  analysis  were:  surfiice  tempeiatuie,  salinity, 
chlorophyll,  primaiy  productivity,  muted  layer  depth,  I4°C  isotheim  depth,  variables 
representing  the  vertical  and  horizontal  range  of  temperature,  salinity  and  chlorophyll, 
plus  latitude  and  longitude  to  lepnesoit  fixed  geographic  effects.  The  first  four  axes  of 
the  ordination  were  significant  with  species-environment  correlations  of  .93,  .84,  .74 
and  .78.  The  dominant  pattern  (1st  axis)  separated  whitesided  dolphins,  N.  tight  whale 
dolphins,  harbor  and  Ddl's  porpoises,  minke  and  Baird's  beaked  whales  fiom  bottlenose 
dolphins,  blue,  sperm,  pygmy  sperm  whales,  Ziphiid  and  Mesoplodont  beaked  whales. 
The  former  group  occupied  more  northerly,  coH  upwelling  areas,  and  the  later  groups 
occupied  more  southerly,  warm  less-productive  waters  of  the  CutrenL  The  second  axis 
also  separated  faunal  groups  based  on  high  and  low  productivity,  but  contrasted  onshore 
-  offshm  habitats.  The  offshore,  more  productive  waters  of  the  California  Current  were 
occupied  by  shortbeaked  common  dolphins,  striped  dolphins,  sperm  aixl  beaked  whales. 
The  more  onshore  (but  pelagic,  not  coastal)  waters  of  the  California  Current  were 
occrrpied  1^  longbreked  common  dolphins,  bottlenose  dolphins,  mirrke  whales.  The  first 
two  axes  cianulatively  explained  24%  of  the  variarn  in  cetacean  abundance.  All  four 
axes  togeffier  explain^  32%.  For  individual  species  this  tanged  fiom  65%  for  Dali's 
porpoise,  over  50%  for  both  species  of  common  dolphin,  to  just  2%  for  Bryde's  whales. 


HABITAT  PREFERENCES  BY  CETACEANS  IN  THE  CENTRAL 
MEDITERRANEAN  SEA. 

Notarbartolo-di-Sciara,  G. 

Tethys  Research  Institute,  via  Giusti  5, 20154  Milano,  Italy. 

Habitat  preferences  by  seven  cetacean  species  (fin  whale,  sperm  whale, 
long-ftnned  pilot  whale,  Risso’s  dolphin,  bottlenose  dolphin,  striptxl  dolphin, 
and  common  dolphin),  observed  in  the  Central  Mediterranean  Sea  during 
dedicated  cruises  between  1986  and  1993,  were  studied  by  considering  water 
depth,  surface  temperature,  and  distance  from  the  nearest  coast  at  the  location 
of  each  sighting.  Depth  differences  among  all  species  were  highly  significant 
(ANOVA  F-ratio=l  10.722,  P«0.001).  Ftn  whales,  pilot  whales,  and  striped 
dolphins  were  markedly  pelagic;  fin  whales  were  fourid  in  warmer  waters  than 
striped  dolphins  (t-value=2.781,  D.F=115,  P<0.01),  perhaps  indicating  a 
preference  by  the  former  for  the  warni  side  of  frontal  systems,  which  might 
be  related  to  their  feeding  activities.  Sperm  whales  and  Risso’s  dolphins  were 
commonest  on  the  continental  slope,  ^ttlenose  dolphins  and  a  community  of 
common  dolphins  found  in  the  Ionian  Sea  were  conspicuously  neritic; 
however,  common  dolphins  seen  west  of  Sardinia  and  Corsica  were  pelagic, 
and  occasionally  occurred  in  mixed  groups  with  striped  dolphins.  Differences 
among  species  are  discussed  in  view  of  their  known  feeding  habits  and  of  the 
characteristics  of  the  Mediterranean  marine  environment.  The  importance  of 
the  antropic  influence  on  the  choice  of  habitat  by  cetaceans  was  investigated, 
by  comparing  the  distribution  of  single  species  in  areas  exposed  to  different 
degrees  of  human-induced  disturbance  and  damage. 


SPATIJLL  PATTERNS  OF  SIX  CETACEANS  JtLONG  A 
LINEJtR  HABITAT 
Haring,  Gordon  T. 

National  Marine  Fisheries  Service/Northeast 
Fisheries  Science  Center,  Hoods  Hole,  HA  02543 

Shelf  edge  waters,  principally  200  to  2,000  n, 
off  the  northeast  U.S.  coast  encompasses  a 
cetacean  high  use  linear  habitat  extending 
between  Cape  Hatteras  and  Georges  Bank.  In 
spring/sumner  1991  and  1993,  fine  scale  vessel 
surveys  were  conducted  using  line  transect 
methods  to  collect  abundance  and  habitat  use 
data  for  cetacean  populations  in  this  region. 

The  1991  survey  encompassed  the  entire  region, 
whereas  1993  effort  was  concentrated  along 
southern  edge  of  Georges  Bank. 

Six  small  cetaceans,  Hesoplodon  sp., 
Globicephala  sp.,  Tursiops  truncatus,  Grampus 
griseus,  Stenella  coeruleoalba ,  and  Delphiaus 
delphis  were  sighted  in  both  surveys.  Analysis 
of  1991  and  1993  (under  way)  data  indicates 
general  distribution  patterns  are  similar  to 
those  reported  in  previous  studies.  However, 
spatial  gradation  in  species  sightings  along  the 
shelf  edge  suggests  fine  scale  habitat  selection 
occurs.  Bathymetric  and  oceanographic  features 
appear  to  be  important  factors  influencing ' 
habitat  use. 
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SYMPOSIUM: 

Marine  Mammals  and  Low-Frequency 

Sound 


MARINE  MAMMALS  AND  LOW  FREQUENCY  SOUND. 

Costa,  D.P.  and  Williams,  T.M. 

Biological  Sciences  Division,  Office  of  Naval  Research,  800  Quincy  St.,  Arlington  VA  22217-5000 

As  shown  by  the  Heard  Island  feasibility  study  and  the  planned  Acoustic  Thermography  of  the  Ocean  Climate  experiment,  low  frequency  sound 
Is  an  Important  tool  In  the  exploration  of  the  ocean.  In  an  effort  to  understand  whether  these  sounds  Impact  marine  mammals,  the  Office  of 
Naval  Research  Initiated  a  research  program  to  enhance  our  understanding  of  the  role  of  low  frequency  sound  to  marine  mammal  biology.  The 
papers  presented  in  this  symposium  were  either  sponsored  by  or  carried  out  In  coordination  with  ONR's  program.  Ultimately  we  hope  that  the 
results  of  studies  like  these  will  help  us  to  better  understand  the  potential  affect  of  low  frequency  acoustical  measurements  on  marine  mammals. 
ONR  has  an  on-going  program  Into  the  effects  of  low  frequency  sound  on  marine  mammals  and  Is  Interested  In  receiving  proposals  that  will 
provide  insight  Into  the  role  of  low  frequency  sound  In  marine  mammal  communication,  orientation,  navigation,  prey  detection  and  predator 
avoidance. 


WHALES  '93:  THE  APPLICA'UON  OF  THE  NAVY  lUSS  FOR 
LOW-FREQUENCY  MARINE  MAMMAL  RESEARCH 
aaric,  C.  W.l.  Gagnon,  C.  J.  2  and  MeUinger,  D.  K.  1 
^Bioacoustics  Research  Program,  Cornell  Lab  of  Ornithology,  159 
Sapsucker  Woods  Rd.,  Ithaca,  NY  14850.  2  NOPF,  Dam  Neck,  VA  23461 

In  the  fall  of  1992  the  US  Navy  initiated  the  Whales  '93  program  to 
evaluate  its  Integrated  Undersea  Surveillance  System  (lUSS)  for  detecting, 
locating,  and  tracking  whales,  and  determining  their  seasonal  distributions 
and  movements.  The  initial  results  are  nothing  short  of  extraordinary  and 
indicate  that  low>i^uency,  passive  acoustics  can  be  used  to  describe  large- 
scale  seasonal  distributions,  movements,  and  relative  abundances  for  pelagic 
whales.  In  the  first  nine  months  many  tens  of  thousands  of  detections  of 
blue,  finback,  humpback,  and  minke  whales  have  been  made;  many 
hundreds  of  animals  have  been  located,  and  many  tens  of  individuals  have 
been  tracked  for  periods  ranging  from  hours  to  many  weeks.  Each  species 
produces  distinctive  types  of  sounds.  While  there  is  a  surprising  amount  of 
variability  in  the  sound  repertoires  for  blue  and  finback  whales,  individuals 
show  remarkable  stereotypy  in  the  FM  structures  and  timings  of  their  long, 
panemed  sequences  of  inn^nic  calls.  Minkes  produce  rapid  sequences  of 
pulses  that  are  repeated  at  regular  intervals,  and  it  ^ipears  that  individuals 
pn^uce  soun^  that  are  consistent  in  pulse  frequency,  pulse  repetition  rate, 
and  inter-sound  interval  over  periods  of  at  least  3-4  hours.  Results  on  species 
specific  sound  repertoires,  within-  and  between-ocean  comparisons, 
individual  calling  behaviors,  and  large-scale  seasonal  distributions  and 
movements  vvill  presented  The  potential  functions  of  the  whales'  different 
low-frequency  signaling  behaviors  will  be  discussed  including 
communication,  navigation,  and  food  finding. 


MONITORING  MARINE  MAMMALS  USING  THE  U.S.  NAVY'S  INTEGRATED 
UNDERSEA  SURVEILLANCE  SYSTEM  (lUSS) 

Liechty,  John  D.,  Coinmander,  United  States  Navy 
Commander^  Space  and  Naval  Warfare  Systems  Connand 
(PMH  183-31) 

2451  Crystal  Drive 
Arlington,  VA  22245-5200 

During  the  Cold  War,  the  pursuit  of  submarines  by  the 
U.S.  Navy  was  of  the  highest  priority.  A  sophisticated, 
highly  sensitive  underwater  acoustic  network  of  global 
proportions  was  developed  and  installed:  the  Integrated 
Undersea  Surveillance  System  (lUSS) .  This  network  includes 
thousands  of  miles  of  cable,  high  tech  hydrophone  arrays,  a 
small  fleet  of  towed-array  vessels,  and  a  shore  processing 
system.  In  attempting  to  locate  ever  quieter  targets, 
processing  techniques  were  refined;  sound  inputs  from  other 
sources,  of  which  whales  is  one,  were  routinely  discarded. 
Until  recently,  marine  mammals  had  never  been  investigated 
using  this  global  underwater  surveillance  system.  A  limited 
test  was  conducted  in  the  Western  North  Atlantic  basin  to 
evaluate  the  capabilities  of  fixed  passive  acoustic  arrays 
(SOSUS)  to  detect,  localize,  and  track  three  whale  species: 
fin,  humpback,  and  right.  Preliminary  results  clearly 
indicate  t^t  significantly  more  data  are  being  generated 
than  previously  expected,  some  of  it  surprising  as  well  as 
controversial.  This  first  glimpse  of  an  ocean  basin-wide, 
synoptic  picture  of  marine  mammals  will  be  presented. 


LOW  FREQUENCY  TUNING  IN  MARINE  MAMMAL  EARS 

Ketm,  D.  R.,  Haivaxd  Medical  Sdtool,  C3urin  St,  Boston,  Mass.  02114  USA 


Hearing  is  a  relatively  simple  chain  of  events:  pressure  waves  (sounds)  are 
converted  by  mechanical  transducers  (middle  and  inner  ear)  into  electrical 
•tgtiaU  (net^  impiUses)  that  provide  a  central  procesaor  (brain)  with  a 
window  on  the  world,  llw  view  throu^  that  window  differa  drastically  for 

each  species.  Audible  frequency  range  varies  with  spedea  and,  in  part  reflects 

selection  pressurce  important  to  that  spedea.  lhat  ia,  all  animals  share  three 
driva  for  whidi  sounds  provide  crudal  cues:  foed,  rc^oduce,  and  avoid  deatit 
Thua,  a  specica'  auditory  view  ia  colored  by  its  hearing  capadly  %vhkh  in  turn  is 
dictated  by  a  sensory  apparatus  shaped  through  evolution.  Therefore, 
urulctstaiMiing  an  animal's  hearing  can  provide  important  inaic^ta  into  its 

beiMVior  arwl  chiw  to  gsieial  queationa  of  how  sata  hear  dhrena  frequendca. 

Through  time,  the  mammalian  mt  evolved  into  an  elegant  stnicture. 
Depending  upon  your  piwlllectiona,  “degant-  may  coi^ure  up  a  two  line 
mathanatici  proof  or  a  taU  blond,  but  in  aazs,  clagance  is  the  packing  of  enm 
79JOOO  machMikal  and  dectrochemical  components  into  less  than  1  cm^. 

Comparative  stadias  of  tanestiial  mammal  can  show  stnidural  varialiona  in 

tiime  compenmts  predict  dUferences  in  hearing  capacity.  PieUminaiy  imuBs  in 
a  study  mfng  *  tschnlquas  on  cetaosai  ean  found  significant  variatfona  tai 

middle  ear  volunm  cell  dialribaikni^  omsous  lamlnBr  oonsiruction,  and 

badlar  aasoibnna  diiiMndona.  Functional  analyses  of  tiiase  data  indkate  that 
while  many  ^adaa  have  earn  with  a  rdativety  poor  capacity  bdow  SO  Hs 

several  largv  mystiedc  spadsa  hm  oodilaa  tuned  to  peak  teniittvitiis  bdow 

20  He.  Iha  studiae  also  shew  that  the  anatomy  of  sound  paths  to  tilt  car  differ 
auumg  Cetacea  and  that  lateral  soft  tissue  chaimels  exist  that  may  be 
far  thw  fammsdon  of  lower  fosquendes. 


EXPERIMENTAL  PLAYBACK  OF  LOW  FREQUENCY  NOISE  TO  BOTTLENOSE 
DOLPHINS,  TURSIOPS  TRUNCATUS. 

Tyack,  P.L.,  R.  Wells,  A.  Read,  T.  Howald,  and  T.  Spradlin 
Woods  Hole  Oceanographic  Institution,  Woods  Hole  HA  02543 

A  resident  population  of  bottlenose  dolphins  near 
Sarasota  FL  was  selected  for  playback  experiments  of  low 
frequency  noise.  Dolphins  were  tracked  visually  from  a 
coastal  observation  site  using  a  theodolite.  Moat  playback 
subjects  were  identified,  with  sex  and  age  known  from  prior 
observations.  Some  individuals  had  playbacks  repeated  on  six 
days.  The  three  playback  stimuli  Involved  a  800-900  Hz 
H-code  stimulus:  1)12  sec  duration  with  a  source  level  of  150 
dB  re  1  uPa  (12  tracks);  2)  150  sec  duration  at  170  dB  (16 
tracks);  3)  continuous  at  170  dB  (4  tracka).  There  were  39 
control  tracks.  Comparison  of  swimming  speeds,  dive 
duration,  and  behavioral  displays  showed  no  significant 
differences,  although  there  appeared  to  be  a  weak  trend  for 
dolphins  to  display  less  during  and  after  playback. 

Comparison  of  the  closest  points  of  approach  of  paired 
control  and  experimental  tracks  showed  no  significant 
differences.  Most  of  the  dolphins  in  the  170  dB  playbacks 
were  exposed  to  sound  levels  in  excess  of  120  dB,  even  though 
they  could  easily  have  avoided  this  exposure .  This  apparent 
lack  of  response  differs  from  similar  studies  of  migrating 
gray  whales  and  of  playback  of  the  same  M-code  to  aperm 
whales.  While  this  may  reflect  spacles-apaciflc  differences, 
recreational  boat  traffic  was  so  common  and  so  loud  In 
Sarasota  study  site  that  these  animals  may  have  habituated  to 
noise  exposure. 
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SYMPOSIUM: 

Interactions  of  Immunology  and 

Toxicology 


THE  IN  VITRO  DETERMINATION  OF  CETACEAN-SPECIFIC  OH 

AND  PAH  TOXICITY 

Carvan,  M  J.,  Ill,  L.P  Flood  and  D.L.  Busbee 

Department  of  Veterinary  Anatomy  and  Public  Health,  Texas  A&M 
Umversity,  College  Station,  TX  77843-4458. 

Elevated  levels  of  organohalo^en  (OH)  and  polycyclic  aromatic 
hydrocarbon  (PAH)  residues  found  m  the  tissues  of  a  variety  of  cetacean 
species  have  been  proposed  to  occur  concomitantly  with  recent  dolphin 
standings  and  deaths  proposed  to  be  epizootic  in  etiology;  however,  the 
physiological  consequences  of  chronic  cellular  exposure  to  low  environ¬ 
mental  levels  and  higher  bioaccumulated  levels  of  potentially  toxic  OH 
and  PAH  are  unknown.  We  have  utilized  viable  tissues  from  freshly 
dead  animals  and  epithelial  cell  lines  derived  in  this  laboratory  to  inves¬ 
tigate  the  biochemical  and  molecular  responses  of  cetacean  cells  to  OH 
and  PAH  exposure. 

Dolphin  skin  and  lung  samples  incubated  in  the  presence  of  OH  or 
PAH  showed  induction  of  enz^e  activities  associated  with  cytochrome 
P450  metabolism  of  xenobiotics.  A  dolphin  epithelial  cell  line,  CDK, 
was  found  to  express  CYPlAl  and  the  Ah  receptor,  and  to  show  charac¬ 
teristic  mammalian  responses  to  OH  and  PAH  exposure,  including  the 
induction  of  CYPlAl  activity,  benzo(a)pyrene  (BaP)  metabolism,  dose- 
dependent  BaP  inhibition  of  mitosis,  formation  of  BaP-DNA  adducts, 
and  BaP-initiation  of  DNA  excision  repair.  TCDD  decreased  mitosis  in 
CDK,  depleted  glutathione  at  concentrations  as  low  as  10'^^  M,  and, 
when  used  at  10'*®  M  to  pre-treat  cells  prior  to  BaP  exposure,  initiated 
increased  DNA  damage  by  BaP.  These  data  suggest  that  OH  and  PAH 
synergisms  result  in  significantly  increased  genotoxicity  to  dolphin  cells. 
In  vitro  analyses  such  as  these  will  contribute  to  a  greater  understanding 
of  cetacean  interactions  with  xenobiotic  contaminants  in  the  nearshore 
environment. 


milSFflnESCES 
AllM  J  Hall 

Sea  Maaonal  Roooarch  Unit,  HERC,  High  Crocf,  Kadiaglay  Kd, 
Rainhridea,  CB3  OEI.  UK. 

Roeut  larg«  ceala  norcalicias  of  aarina  oanulc  have  bttn 
caused  by  viral  paCbo^ens.  A  vide  range  ot  such  pachogens  are 
prevaleut  In  jiiai.'ine  mammal  populaeie&s  ead  ebis  has  aeiaulaccd 
iatarecc  in  tha  aeological  role  of  fbes#  Mnrb  of  fhie 

interest  tias  gocused  on  the  eonerlhutory  role  of  laDunocoxins 
in  dXaeaae  ouebceeks.  I  vill  review  che  reoulto  of  roeo&c 
’■fcudiat  of  .th«  effect  of  ronraairumtt  on  the  -iHitwc  syttea  oi 
'Seals.  Z  vill  focus  on  my  own  studies  of  uBnue  luacliuu 
development  in  grey  seals.  During  loet&tion,  tho  pupc  of 
phooid  eealf  are  evposeH  m  easily  measured  and  soaietiaes 
substantial  quantities  of  ceatMunants  in  cbeix  muLheis'  odlk, 
providing  ea  opportunity  to  aocesc  tha  ioBunoeoxie  affects  in 
free-ltviftg  individuals. 

Such  fCUdles  demonstrate  che  elleuL  uf  couLaiuluaiits  ou 
iflBunoeompetonea  in  individtml  seals  but  tha  apidamiological 
implications  of  these  effects  depend  on  che  population 
consequeitcea  uf  luillvidual  res'poaaea.  Ihe  nee  race  of  disease 
tranaBiaeion  it  central  to  all  matbematiral  models  of  the 
epidemiology  of  infectious  diseases,  ibis  race  has  a  spatial 
uuBupuucut,  detertalnad  by  the  behaviour  of  individuals,  end  a 
physiological  cempoaant,  datarminad  hy  tha  indiv-iditalt* 
iiamunoiogical  responses.  Both  cosponencs  must  be  quantified 
laa/  realistic  model  and  it  is  therefore  imporeent  that 
inoaologists .  roTTcnlogtats  and  ecologists  continue  to  work 


DEVELOPMENT  AND  APPLICATION  OF  IMMUNOLOGICAL 
TECHNIQUES  AND  SPECIES-SPECIFIC  REAGENTS  FOR 
VARIOUS  MARINE  MAMMAL  SPECIES 
Ferrick,  DA.,  Landon,  L,  Erickson,  K.I_  and  Stott,  J.L. 

Department  of  Microbiology  and  Immunolo^,  2080  Haring  Hall,  Col¬ 
lege  of  Veterinary  Medicine,  University  of  Canfomia,  Davis,  CA  95616 

As  our  ability  to  document  unexplained  mortalities  and  strandings  of 
coastal  species  has  increased,  so  has  our  awareness  of  the  plight  of 
marine  mammals  and  our  interest  in  their  health.  Direct  correlations 
between  exposure  to  pollutants  and  their  effect(s)  on  the  immune 
systems  of  marine  mammals  have  not  been  made.  The  consequences  of 
exposure  could  be  either  immunosuppressive  or  immunoenhancing. 
Cases  in  which  pathogenic  agents  have  been  isolated  from  mortalities  or 
from  stranded  animals  may  represent  incidental  infections;  alternatively, 
increased  sensitivity  to  pathogens  could  be  opportunistic,  resulting  from 
immunosuppression  related  to  contaminant  exposure.  In  addition,  no 
one  has  addressed  the  latter  possibility  of  immunoenhancement;  au¬ 
toimmune  or  hypersensitivity  reactions  can,  indeed,  result  from  toxin 
exposure  as  has  been  shown  in  terrestrial  animals.  Before  we  can 
demonstrate  any  association  between  pollutant  exposure  and  immune 
abnormalities  in  marine  mammals  we  absolutely  must  acquire  a  basic 
understanding  of  the  immune  systems  of  the  various  coastal  species. 

We  have  been  engaged  in  establishing  an  extensive  panel  of  reagents 
and  techniques  for  the  comprehensive  assessment  of  immunologic 
health  and  for  the  determination  of  standard  immune  system  profiles  of 
several  marine  mammal  species,  including  the  bottlenose  dolphin,  killer 
whale,  California  sea  lioi^  and  the  harbor  seal.  Such  tools  and  data  will 
be  used  to  define  potential  associations  between  acute  and/or  chronic 
exposure  to  chemical  pollutants,  any  overt  symptoms  and  clinical  evalua¬ 
tions  of  these  animals,  and  specific  immune  system  dysfunction. 


MULTIPLE  RESPONSE  APPROACH  TO  ASSESS  IMMUNOLOGICAL  AMD 
TOXICOLOGICAL  SIGNIPICANCE  OP  CHLOROBIPHENYLS  IN  MARINE  MAMMALS. 
Raljnders,  Peter  J.H. 

Inetltute  for  Poreitry  t  Nature  Research,  Department  of  Aquatic 
Ecoloqy,  p.o.  Box  167,  1790  AO  Den  Burg,  The  Natherlende. 

Effects  of  contamlnanta  on  marine  mamaala  have  predominantly 
been  obaerved  aa  reproductive  and  Immunological  dlaordsra.  Tha 
potentially  exerted  toxicity  of  organochlorlna  resldusa  (OCe) 
found  In  marine  mammals  Is  In  this  approach  evaluated  by  two 
principal  sate  of  Indicators:  Interactions  of  OCa  with  snzyias 
systeme  Involving  Induction  and  blotranaformatlon  and  a  suite  of 
coaperatlve  phyalcel  and  chemical  blood  parametera. 

Induction  of  the  cytochrome  P450  enzyme  syatam  la  both 
compound  and  apaclas  specific,  with  the  result  that  a 
characteristic  enzyme  profile  for  each  compound  In  a  given 
species  may  exist,  since  tha  response  le  that  specific,  directed 
analyses  to  determine  enzyme  profllee  In  many  different  marine 
mammal  apeclaa  ara  needed.  It  la  recommended  to  focus  Initially 
on  four  model  subatrates:  EROD  for  CYPlAl,  4-OH,AA  for  CYPIAZ, 
PROD  for  CYP2B  and  PAH  for  CYP4A.  Tho  blotraneformatlon  capacity 
will  be  axpreessd  In  the  concentration  of  a  certain  blphsnyl  to 
the  concentration  of  a  recalcitrant  rafarancs  blphsnyl.  This 
will  be  appllcated  for  harbour  seala  and  harbour  porpolsea,  and 
the  respective  detrlmental/mltlgatlng  conseguences  dlecueeed. 

Directly  obtained  blood  parameters  Include  levele  of  vltamlno 
A,  steroid  hormones,  thyroxine.  Indirectly  acquired  parameters 
Include  mitogen-  and  antigen  Induced  proliferative  responses  of 
peripheral  blood  mononuclear  cells  and  natural  killer  activity, 
which  provide  comparative  Information  on  tha  linaunocompetence  of 
environmentally  exposed  Individual  animals. 

It  la  concluded  that  such  an  Integrated  multiple  reaponee 
approach  will  advance  tha  aaaaBsmant  of  the  Immunological  and 
toxicological  algnlflcance  of  the  residue  levels  of  OC'a  found 
In  marine  mammals. 
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AN  ANATOMICAL  LINK  BETWEEN  THE  NERVOUS  AND  IMMUNE 
SYSTEMS  IN  THE  BELUGA,  DELPHINAPTERUS  LEUCAS 
Romano,  T.A.,  D.L.  Felten,  S.Y.  Felten,  and  J.A.  Olschowka 
Depaitment  of  Neurobiology  and  Anatomy,  University  of  Rochester, 
Rochester,  New  York  14642 


Lymphoid  organs  were  collected  ftom  belugas,  Delphinq>terus  leucas,  tanging  in 
age  from  less  than  one  to  16  years  to  investigate  overall  morphology  and 
innervation  at  the  light  and  electton  microscopic  levels.  Morphology  of  beluga 
lymphoid  organs  was  similar  to  that  of  other  mammalian  lymphoid  organs  with  a 
few  differences.  Moiphological  distinctions  between  individual  whales  could 
possibly  be  attributed  to  age  differences.  Catecholamine  fluorescence 
histoch^stry  and  tyrosine  hydroxylase  (TH)  (the  rate-limiting  enzyme  in 
norepinephrine  synthesis)  and  neuropeptide-Y  (NPY)  (a  pqjtide  often  found 
colocalized  with  notepinqihtine)  immunocytochemistry  was  carried  out  to  swdy 
innervation  of  the  lymphoid  organs.  In  addition  to  vas^ar  and  trabecular 
compartments,  fluorescent  and  TH+  nerve  fibers  were  present  in  parenchymal 
lymphoid  compartments,  where  they  were  closely  associated  with  cells  of  the 
immune  system.  NPY-containing  nerve  fibers  were  distributed  in  a  similar  pattern 
to  TH+  fiben,  suggesting  colocalzation.  In  lymphoid  zones,  TH+  and  NPY+ 
nerve  fibers  were  reserved  in  the  periarteriolar  sheath  and  marginal  zone  of  the 
spleen;  in  the  outermost  portion  of  the  cortex,  the  corticomedullary  zone,  and 
medulla  of  the  lymph  nodes;  in  the  parafollicular  zones  and  cUffuse  lymphocyte 
layer  below  the  qpithelium  of  the  tonsil;  in  the  outermost  portion  of  some  thymic 
lobules;  and  in  the  lamina  propria  of  the  gut.  This  anaton^cal  link  between  the 
nervous  and  immune  systems  in  the  beluga  may  provide  a  means  for  external 
stimuli  to  influence  immunocompetence.  For  example,  physical  or  psychological 
stressors  may  result  in  altered  immune  responses,  maldtig  the  animal  more 
susceptible  to  envirrmmental  pollutants  and  toxins,  infection,  and  disease. 
Functional  aspects  of  this  anatomical  link  are  under  invesdgatioa 


MECHANISMS  OF  HAH  TOXICITY 
Safe,  S.  and  Harper,  N. 

Department  of  Veterinary  Physiology  &  Pharmacology,  Texas  A&M 
University,  College  Station,  TX  77843-4466. 

Halogenated  aromatic  hydrocartxins  (HAHs)  including  the  polychlo¬ 
rinated  biphenyls  (PCBs),  dibenzofurans  (PCDFs)  and  dibenzo-p- 
dloxlns  (PCDDs)  elicit  a  number  of  common  toxic  and  biochemical 
responses  including  Immunosuppressive  effects,  hepatotoxicity, 
carcinogenesis,  reproductive/development  toxicity,  dermal  toxicity 
and  neurotoxicity.  Many  of  the  Individual  HAH  congeners  act  through 
a  common  aryl  hydrocarbon  (Ah)  receptor-mediated  pathway  and 
these  compounds  resemble  2,3,7,8-tetrachlorodibenzo-p-dioxin 
(TCDD)  in  their  mode  of  action.  Risk  management  of  HAH  mixtures 
has  utilized  a  toxic  equivalency  factor  (TEF)  approach  which  assumes 
that  the  toxicities  of  individual  congeners  are  additive.  This  study  will 
report  both  additive  and  non-additive  interactions  with  respect  to 
immunotoxicity  between  different  stmctural  classes  of  HAHs.  These 
results  and  other  data  Indicate  that  the  TEF  approach  should  be  used 
with  caution  due  to  (a)  antagonistic  Interactions  between  some  HAHs 
and  (b)  underestimation  of  the  carcinogenicity  of  PCBs  which  act 
through  Ah  receptor-independent  pathways. 


SPECIFIC  ACCUMULATION  AND  TOXIC  IMPACT  OF  PCBs  IN 
MARINE  MAMMALS 
Tanabe,  S. 

Department  of  Environment  Conservation,  Ehime  University, 

Tarumi  3-5-7,  Matsujama  790,  Japan 

This  paper  presents  overviews  of  the  global  contamination  by  PCBs 
and  ecotoxicological  implications  of  that  contamination  for  marine 
mammals.  The  recent  pattern  of  contamination  by  PCB  residues  in 
coastal  environments  was  noticed  to  be  prominent  not  only  in  developed 
nations  but  also  in  developing  countries.  Reflecting  this,  a  worldwide 
contamination  by  PCBs  was  observed  in  the  open  ocean,  including  polar 
regions.  The  estimation  of  air-water  interface  mass  transfer  of  PCBs 
suggested  that  the  oceanic  water  bodies  play  a  role  as  a  sink  for  persist¬ 
ent  contaminants. 

In  this  regard,  the  marine  mammals,  particularly  cetaceans,  are  one  of 
the  animal  groups  receiving  high  concentrations  of  PCBs  arising  out  of  a 
worldwide  contamination.  They  can  amplify  much  greater  amounts  of 
PCBs  through  feeding  and  also  pass  them  in  large  quantities  from  one 
generation  to  the  next  through  lactation.  Unfortunately,  these  animals 
nave  a  smaller  capacity  for  degradation  of  these  contaminants  due  to  the 
specific  mode  of  their  cytochrome  P-450  enzyme  systems.  These  drug 
metabolizing  enzyme  systems  may  be  related  to  the  possible  effects  of 
persistent  organochlonnes,  particularly  coplanar  PCBs.  Furthermore, 
the  residue  levels  of  these  contaminants  in  marine  mammals  are  unlike¬ 
ly  to  decline  in  the  near  future.  Considering  all  these  facts,  it  may  be 
concluded  that  marine  mammals  are  one  of  the  most  vulnerable  and 
possible  target  organisms  in  forthcoming  long  term  toxicity  of  hazardous 
man-made  chemicals. 
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SYMPOSIUM: 

International  Marine  Mammal  Law 
Policy:  New  Duds  on  an  Old  Torso 


A  REVIEW  OF  THE  DEVELOPMENT  AND  CURRENT  STATUS 
OF  MARINE  MAMMAL  MANAGEMENT  IN  CANADA. 

Duffus,  D.A.  and  Mitchell,  J.D.  Depanment  of  Geography, 
University  of  Victoria,  Victoria,  B.C  CANADA  V8W  3P5 

This  paper  analyzes  the  historical  development  of  Canada's 
marine  mammal  management  efforts.  From  eariy  commetdal  whaling 
and  s<^ng  to  their  cessation,  Canada  used  a  mix  of  economic, 
biological  and  political  criteria  for  reguladon  of  the  uses  of  marine 
mammals.  The  regulatory  structure  that  has  developed  is,  at  least  in 
pan,  due  to  the  grey  zone  that  ocean  resources  fall  into  within 
Canada's  resource  management  institutional  structure,  and  in  pan  due 
to  the  political  and  economic  prorile  of  the  animals.  We  present  these 
options  as  reasons  for  ineffective  management  of  species  and  marine 
mammal  halstats 

Throughout  this  time  Canada  also  committed  to  international 
conservation  efforts  through  the  Intemadonal  Winding  Cotmnission 
and  more  recently  with  rJl  l  tS.  The  performance  of  international 
duties  is  also  examined  in  comparison  to  other  nations. 

A  critical  evaluation  of  the  current  swtus  indicates  that,  in  the 
general  sense,  marine  mammals  are  severely  undermanaged. 
Research,  regulatory  structures,  and  policies  are  incomplete  and  do 
not  reflect  the  ovet^i  value  of  (Lada's  marine  mammal  fauna.  Yet, 
in  particular  situations  some  new  initiatives  show  promise  for  the 
future  management  of  marine  wildlife  and  haUtat.  In  combinadon  the 
examination  illuminates  a  country  with  low  priority  for  marine 
mammal  issues,  yet  with  arising  economic  potend^  ftom  items  such 
as  recreational  whale-watching,  and  condnued  controversy  in  areas 
such  as  aboriginal  hunting. 


THE  FIRST  REGIONAL  AGREEMENT  ON  CONSERVATION  OF  SMALL 
CETACEANS  IN  EUROPEAN  WATERS 
Lockyer,  CJI. 

Interim  Secretariat  ASCORANS,  Sea  Mammal  Research  Unit,  c/o  British 
Antarctic  Survey, 

High  CiDSfl^  Cambridge  CB3  OET,  UK. 

Concerns  over  declining  populations  of  dolphins  and  porpoise  in  the 
North  Sea  and  their  disappearance  from  the  northern  Baltic  have  led  to  the 
•birth  of  a  new  Agreement  on  the  Conservation  of  Small  Cetaceans  of  the  Baltic 
and  North  Seas  (ASCOBANS).  The  final  text  was  available  for  signing  in 
March  1992  at  the  United  Nations  headquarters.  New  York,  and  was  concluded 
under  the  auspices  of  the  1979  Bonn  Convention  of  the  Conservation  of  Migratory 
Spedes  of  Wild  Animals.  The  interim  secretariat  for  this  Agreement  has  been 
set  up  at  the  Sea  Mammal  Research  Unit  in  Cambridge  commencing  in  June  1992. 
This  Agreement  covers  all  toothed  cetaceans  in  the  area  encompassed  by  the 
Agreement  excepting  the  sperm  whale  PhyseUr  macrocephalus.  The  Agreement 
arms  to  manage  and  cor\serve  their  habitat,  provide  surveys  and  research,  fully 
utilise  by-catches  and  strandings  for  research,  establish  legislation  prohibiting 
intentional  kill,  encourage  research  and  technology  for  reducing  incidental 
catches  of  cetaceans,  and  provide  information  and  education  to  the  public, 
including  the  fishing  industry.  Priorities  already  identified  include  potential 
impacts  of  fishing  operations,  pollution  and  noise  on  cetaceans,  and  the  need  for 
population  surveys.  The  following  Range  States  have  now  signed:  Belgium, 
Germany,  Netherlands,  Sweden  and  the  United  Kingdom  (either  without 
reservation  or  will  full  ratification),  and  Denmark  (now  proceeding  with 
ratification)  The  European  Econorruc  Community  (EEC)  has  also  signed.  The 
Agreement  is  expected  to  come  into  force  before  the  end  of  1993. 


IS  IT  Tin  TO  ABANDON  THB  "P”  IN  TBB  MABIlfB  MANHAL  PBOTBCTIOM 
ACT 

Iudic«llo,  8.  aad  Young,  N.N. 

Contor  for  MArino  ConaorrAtion,  1725  DaSaIaa  8t.  M.W.  Suit* 
500,  WAAhingfton,  D.C.  20036 

During  th#  luaMr  of  1993  tho  Contor  for  MatIim  ConnorvA- 
tion  And  othor  conAorvAtion  orgAnisAtions  nogotiatod  an 
agramant  with  tha  cooBarcial  fiahing  induatry  to  roducA  th# 
incidontal  Mortality  of  Marina  MawMila  in  eoMMareial  fiahar- 
iaa.  Throughout  tha  nagetiationa  coaaMrcial  fiahing  rapra* 
aantativaa  aaaartad  that  cartain  Marina  MaaMal  atoekar  par¬ 
ticularly  on  tha  Haat  coaat,  had  grown  ae  larga  that  thay 
maad  to  ba  ‘Managad*  Whila  nagotiatora  froM  tha  conaarration 
coMMunity  wara  unwilling  to  diacuaa  tha  davalopMant  of  *eull- 
ing”  prograMa,  a  ragisM  to  addraaa  "nuiaanea*  aniaala  waa 
da-valopad.  That  prograM  would  raguira  atranuoua  proeadural 
raviaw  and  aeiantifie  doeuMantation  bafora  an  individual 
aniMAl  could  ba  raMovad  by  public  offieiala. 

Navartbalaaa,  quaationa  rasain  aa  to  how  Managara  ahould 
daal  with  "robuat*  aarina  MaoMal  atocka.  Tha  authora  will 
diacuaa  and  raviaw  tha  litaratura  aurrounding  quaationa  aucb 
aai  How  do  wa  aclantifically  dafina  a  *robuat  atock’—is  it  a 
stock  at  its  OptlauM  Buatainabla  Population  or  ona  that  ia  at 
or  axcaading  ita  carrying  capacity?  How  ahould  wa  dafina 
carrying  capacity— currants  hiatoric,  or  aocial  (*Thay'ra  all 
around  whan  I'm  fiahing  ao  thay'ra  at  carrying  capacity”)? 
Nhat  ia  a  aound  ManagaMant  prograM  for  Marina  MaaMala?  Bow 
ahould  wa  incorporata  marina  mammal  protaction  and  managaaiant 
into  acoayatam  aanagamantr  and  what  is  acosystam  managaaMnt? 


IB  THX  NARIin  NAMlAt.  PROTBCTIOR  ACT  BBCOHIHO  TBB  "8CIBIITI8T8 
FULL  BNPLOYNBNT  ACT?”— THB  BOLB  OP  BCIBMTZSTS  IN  RBDOCIIIO 
KARINB  HANMAL  INCIDBNTAL  HNtTALITY  IN  CONKBRCIAL  FZ8HBRIBS 
UNDBR  THB  NMPA 

Young,  N.M.  and  IudicaIlo»  8, 

Cantar  for  Marina  Conaarvation,  1725  DaSalaa  8t;  N.W.  Suita 
500,  Washington,  D.C.  20036 

In  1968,  Congraan  aaandad  tha  NKPA  to  craata  an  axaaqption 
allowing  tha  incidantal  taking  of  marina  MaaMala  by  eoHaar- 
cial  fisharaan  until  Octobar  1993.  Tba  data  gatharad  aa  part 
of  tha  "Marina  Mammal  Bxaoption  Program  (NKBP)”  has  idanitif- 
iad  approximataly  a  dosan  comoMrcial  fiabariaa  that  fraguant- 
ly  intaract  with  marina  maanala.  For  roughly  20  atocka,  that 
intaraction  may  ba  conaidarad  significant  to  tha  raeovary  of 
that  population.  Tha  data  analyaia  will  ba  availabla  in  tha 
publlctioni  h  BavLau  of  tha  Incid«nt«l  Mortality  of  Itorin. 
Mimnill  In  Pnlt«d  CaiiMrci.l 

With  tha  axpiration  of  tha  MMBP  tha  conaarvation  ccaaninity 
and  tha  coomarcial  fiahing  industry  nagotiatad  a  naw  raglma 
to  raduea  marina  mammal  incidantal  mortality.  Congraaa  is 
currantly  using  this  proposal  aa  a  basis  for  amanding  tha 
NMPA.  Tha  authora  will  discuss  tha  proposal's  coogtonanta 
such  as  aarina  aamaal  stock  assasamants,  calculation  of  tha 
"allowabla  raaoval  laval,”  conaarvation  taaas,  a  Sciantific 
Bvaluation  Working  Group,  and  an  ovarall  movasant  toward 
acoayatam  aanagamant  that  will  likaly  changa  marina  maanal 
i^maoarch  prioritias,  funding  opportunitiaa,  and  tha  rola  of 
aciantiats  in  marina  aaamal  conaarvation. 
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SYMPOSIUM: 

Marine  Mammal  Mating  Systems 


HIVER  cows,  SEA  COWS,  AND  SEA  PIGS:  HABITAT  AND  MATING 
SYSTEMS  IN  THE  SIRENIA 
Anderson,  Paul  K. 

Dept,  of  Biological  Sciences,  University  of  Calgary,  Calgary,  Alberta, 
Canada  T2N  1 N4 


Potential  determinants  of  mating  systems  In  recent  sirenians  Include 
the  Inability  to  haul  out  for  mating  or  calving,  an  exclusively  or 
predominantly  vegetarian  diet,  and  little  apparent  opportunity  for  males  to 
sequester  either  resources  or  harems.  Births  are  single  and  widely  spaced 
and  calves  maintain  a  close  maternal  association  for  over  a  year.  The  five 
recent  species,  however,  belong  to  two  long-distinct  families  with  diverse 
habitats. 

Manatees  are  riverine  or  estuarine  and  are  generalist  herbivores, 
feeding  throughout  the  water  column.  Manatee  females  may  advertise  for 
mates  by  means  of  scent  marks  and,  after  active  searches,  manatee  males 
form  long-lasting  aggregations  about  estrous  females. 

Dugongids  are  strictly  marine.  Steller's  sea  cow  browsed  on  algae 
growing  on  rocky  shorelines  in  cold-temperate  to  subarctic  waters.  Steller 
reported  that  the  sea  cow  had  strong  pair  bonds  and  was  monogamous. 
The  dugong  is  tropical  and  specialized  for  rooting  Into  soft  bottoms  for 
seagrass  rhizomes  and  invertebrates.  Manatee-llke  behavior  has  been 
reported  for  the  dugong,  but  dugongs  also  lek.  Lekking  male  dugongs 
may  rely  on  acoustic  signals  to  defend  territories  and  attract  females. 

I  explore  possible  origins  of  sirenian  mating  system  diversity  In  the 
light  of  habitat  differences  and  theories  as  to  the  evolution  of  mating 
systems. 


THE  ECOLOGY  OF  IJliLPHINID  SOCIAL  BONDS  AND  MATING 
STRATEGIES 

CONNOR,  R.C. 

Museum  of  Zoology,  Uiiiversily  of  Michigan 
Ann  Arbor,  Ml  48 1  O') 

Apes  and  dolphins  exhibii  leixrarkable  convergence  in  social  organization 
yet  key  features  of  dolphin  society  may  be  unique  among  mammals.  Such 
comparisons  will  help  us  to  generate  hypotheses  about  ecological  influences 
on  dolphin  social  organization  and  mating  strategies.  Fot  example,  strong 
male-male  bonds  and  weaker  fenrale-female  bonds  characterize  botdenose 
dolphin  and  chimpanzee  fission-fusion  societies.  In  bonobos  and  possibly 
killer  and  pilot  whales,  males  bond  strongly  with  their  mothers.  The 
chimpanzee-bonobo  transition  from  male-male  to  mother-son  bonds  is 
thought  to  be  associated  with  the  continuous  availability  of  large  food  patches 
in  bonobos  which  reduces  feeding  competition  and  allows  male  bonobos  to 
travel  with  their  mothers.  A  similar  explanation  may  apply  to  differences  in 
the  social  organization  of  bottlenose  dolphins  and  killer  and  pilot  whales. 
However,  female  chimpanzees  and  bonobos  typically  emigrate  from  their 
natal  groups,  while  both  sexes  may  be  philopatric  in  bottlenose  dolphins,  and 
killer  and  pilot  whales.  I  suggest  that  the  critical  feature  favoring  natal 
philopatry  of  both  sexes  in  dolphins  is  their  relatively  low  cost  of  locomotion. 
Low  costs  of  locomotion  allow  1)  bottlenose  dolphins  to  live  in  large  social 
networks  where  males  may  maintain  social  contacts  in  their  natal  areas  but 
range  widely  to  gain  access  to  unrelated  females,  2a)  allow  killer  an  pilot 
whales  groups  to  range  widely  where  they  may  encounter  other  pods  with 
receptive  females,  or  2b)  allow  male  killer  and  pilot  whales  to  leave  then- 
mothers  to  travel  tem|xirarily  with  other  pods. 


MATING  SYSTEMS  OF  MARINE  MAMMALS:  A  FRAMEWORK  AND  OVERVIEW 
Boncss,  Daiyl  J. 

Natrona]  Zoological  Park,  Smithsonian  Institution,  Washington,  DC  2000S 

The  commonalty  of  animals  considered  to  be  "marine  mammals"  is  that  they  have 
evolved  to  forage  at  sea.  Despite  this  similarity,  there  is  considerable  diversity  in  their 
feeding  habits,  e.g.,  some  species  feed  on  aquatic  vegetation,  others  feed  on  zooplankton 
or  fish,  and  some  prey  on  each  other.  Furthennore,  the  extent  to  which  marine  mammals 
live  a  marine  existence  varies.  Some  marine  mammals  are  aquatic  in  all  aspects  of  their 
lives  (cetaceans  and  sirenians),  but  others  have  obligate  or  facultative  use  of  land  or  ice 
for  aspects  of  reproduction  and  thermoregulation  (pinnipeds  and  marine  otters).  These 
differences  should  produce  divetsity  in  the  mating  systems  of  marine  mammals. 

A  useful  approach  to  understanding  mating  systems  of  animals  has  been  to  examine  the 
interplay  between  sexual  selection,  and  ecological  and  phylogenetic  factors.  Two  basic 
themes  of  models  are:  1)  males  should  maximize  number  of  mates,  whereas  females 
should  maximize  parental  care  and  mate  choice,  and  2)  female  dispersion  is  influenced 
mainly  by  distribution  of  resources,  whereas  male  dispersion  is  primarily  determined  by 
female  dispersion.  Since  marine  mammals  lactate,  precluding  male  parental  care,  we 
should  expect  marine  mammals  generally  to  exhibit  polygynous  mating  systems.  The 
influence  of  female  dispersion  on  male  mating  strategies  is  apparent  from  a  variety  of 
smdies.  For  example,  in  terrestrially  mating  pirmipeds  where  females  aggregate  and  are 
sedentary  during  the  reproductive  period,  male  defense  of  harems  or  territories  leads  to 
the  monopoly  of  numerous  females  by  a  single  male;  whereas,  in  the  same  or  similar 
species  with  thermoregulatory  movements  of  females,  lower  levels  of  polygyny  and 
dUTerent  mating  strategies  have  been  identified.  In  the  sperm  whale,  differences  in 
dispersion  of  female  groups  affects  whether  males  remain  with  a  group  or  move  between 
groups  to  obtain  mates.  Recent  evidence  from  aquatically  mating  marine  mammals, 
including  cetaceans,  sirenians,  sea  otters,  and  pinnipeds,  suggests  that  low  levels  of 
polygyny  are  likely  and  that  female  clioice  and  sperm  competition  may  be  of  greater 
importance  and  direct  male  competition  of  less  importance  to  their  mating  systems. 


THE  JUAN  FERNANDEZ  FUR  SEAL  WHAT  IT  TELLS  US  ABOUT  THE 
DETERMINANTS  OF  OTARIID  MATING  SYSTEMS 
Francis,  John  M. 

Department  of  Zoological  Research,  National  Zoological  Park,  Smithsonian 
Institution,  Washington,  D.C.  20008  and  Natural  History  Unit,  National 
Geographic  Television,  1 145 17th  Street  N.W.,  Washington,  D.C.  20036 


The  prevaience  of  aquatic  territoiiaiity  and  ^uatic  mating  in  the  Juan 
Fernandez  fur  seal  illustrates  a  central  relatiorlship  underlying  the  evolution 
of  otarikt  mating  systems.  That  is,  male  mating  strategy  depends  primarily 
upon  female  distribution.  Measurements  of  male  reproductive  behavior  and 
territoriality  in  the  Juan  Femdndez  fur  seal  from  1987-1992  show  that  males 
compete  for  sites  preferred  by  females,  which,  in  turn,  are  determined  by 
climate  and  topography.  These  sites  include  favored  birthing  and  resting 
sites  on  land  as  well  as  protected  aquatic  areas  where  females  traditionally 
congregate  during  hot  aftenkions.  Males  defending  aquatic  territories 
achieved  as  many  copulations  as  those  holding  landlocked  or  shoreline 
territories.  Males  returned  to  the  same  temtory  for  as  many  as  6  years  in 
succession  and  without  exception  maintained  their  strategy  as  either 
terrestrial  or  aquatic.  Young  males  showed  a  predisposition  toward  either 
terrestrial  or  aquatic  territoriality,  defending  p^-season  territories  which 
they  later  in  life  defended  as  breeding  season  males.  The  range  and 
variation  in  male  mating  strategies  among  otariids,  as  illustrated  by  defense 
of  "milling"  sites  in  California  sea  lions,  and  varying  degrees  of  territoriality  in 
southern  sea  lions,  can  be  expected  to  be  as  varied  as  is  the  way  that 
females  use  the  resources  where  they  and  their  male  consorts  congregate. 
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LOOKING  FOR  LEKKING:  NEW  PERSPECTIVES  ON  PINNIPED 
MATING  SYSTEMS 
Gisiner,  R. 

Code  512,  NCCOSC  RDT&E,  San  Diego,  CA  92152-5000 

Many  pinnipeds  that  breed  in  the  water  appear  to 
be  lek  breeders,  including  walruses,  Weddell 
seals,  and  the  common  or  harbor  seal.  More 
surprising  examples  of  lek  breeding  have  come  from 
California  sea  lions  (Heath,  1987),  Steller  sea 
lions  (Gisiner,  1992)  and  South  American  fur  seals 
(Majluf,  pers.  comm.).  In  these,  and  many  other 
pinniped  species,  breeding  takes  place  on  or  near 
the  pupping  sites  and  male  reproductive  success 
has  been  assumed  to  depend  on  direct  control  of 
females  or  on  control  of  female  access  to 
resources.  However,  in  the  studies  cited  above 
male  reproductive  success  did  not  depend  so  much 
on  the  number  of  females  or  pupping  sites  a  male 
controlled,  but  was  best  correlated  with  intrinsic 
male  features  leading  to  direct  or  indirect  female 
choice. 

General  models  of  lek  breeding  applied  to  these 
pinniped  mating  systems  offer  exciting  new 
perspectives  on  a)  the  role  of  marginal  males,  b) 
male  lifetime  reproductive  strategies,  c)  the 
relative  roles  of  immediate  versus  heritable 
benefits  in  female  mate  choice,  and  d)  the  costs 
and  benefits  of  colonial  breeding. 


DIVERSITY  IN  SOCIAL  ORGANIZATION  AND  MATING  SYSTEMS 
OF  MARINE  OTTERS:  WHAT  ARE  THE  DETERMINANTS  ? 

Lyons,  K.J. 

Long  Marine  Lab,  University  of  California  Santa  Cruz  CA  95060 

Of  the  13  extant  otter  species,  all  except  one,  the  sea  otter,  (Enhvrda 
lutris).  have  obligate  ties  to  land.  However,  9  of  these  species  have 
coastal  populations  exhibiting  facultative  use  of  the  marine  habitat. 
Highly  variable  social  organization  and  mating  systems  characterize  the 
Lutrinae  in  general,  a  most  ecologically  diverse  and  behaviorally  flexible 
group.  Yet,  among  just  those  otter  populations  inhabiting  marine 
environments,  variability  in  social  structure  and  mating  behavior  is 
extreme.  In  the  solitarily  foraging  sea  otter,  sexual  segregation  and  male 
gregariousness  prevails,  with  strong  territorial  polygyny,  particularly  in 
some  populations.  Along  the  Monterey  coast,  California,  the  same  males 
hold  long-term,  year-round  territories,  a  behavior  possibly  unique  to  this 
population.  Territories  may  not  be  related  to  food  resources.  Females 
may  reside  in  one  territory,  forage  throughout  several,  yet  mate  in  any 
one  of  the  territories. 

In  other  marine  populations,  social  organization  ranges  from  apparently 
monogamous  groups  in  the  marine  otter,  Lutra  felina.  to  a  variation  of 
intrasexual  territoriality  in  the  European  otter,  Lutra  lutra.  to  a  clan 
type  of  territoriality  reported  in  the  North  American  otter,  Lutra 
canadensis,  and  in  the  African  Cape  clawless  otter,  Aonvx  caoensis. 

Ecological  conditions  may  facilitate  the  evolution  of  different  types  of 
societies,  but  other  selection  pressures  resulting  in  varied  effects  on 
different  individuals  must  contribute  to  type  of  social  organization  and 
mating  system  as  a  result  of  individual  strategies  to  maximize 
reproductive  success. 


HATING  SYSTEMS  OF  BALEEN  WHALES 
Tyack,  Peter  L. 

Woods  Hole  Oceanographic  Institution,  Woods  Hole  HA  02543 

Most  populations  of  baleen  whales  are  characterized  by  a 
strong  annual  cycle  with  suamer  feeding  and  winter  breeding 
seasons.  Limited  observations  of  sexual  activity,  primarily 
in  coastal  waters,  suggest  that  mating  often  takes  place  in 
multi-male  groups.  Hale-male  competition  has  been  observed 
in  humpback  whales,  less  so  in  balaenld  and  gray  whales, 
which  may  exhibit  sperm  competition.  Humpback  whales  are  the 
best  known  species;  male  humpbacks  clearly  fight  for  access 
to  a  female  and  produce  a  song  that  appears  to  be  a 
reproductive  advertisement  display.  However,  even  for 
hiffltpbacks ,  little  is  known  about  how  free  a  receptive  female 
may  be  to  choose  a  mate,  ami  what  criteria  she  may  use  for 
choice.  Use  of  acoustic  location  of  singing  males  and  tags 
to  follow  males  and  females  may  help  specify  ranging  patterns 
on  the  breeding  grounds  and  interactions  within  and  between 
the  sexes.  Genetic  analyses  of  paternity  will  soon  supplant 
the  meager  observations  of  mating  for  humpbacks,  right  whales 
and  other  well  sampled  populations.  Bowhead  whales  and 
several  pelagic  balaenopterid  species  also  produce  loud 
vocalizations  that  may  function  in  reproductive 
advertisement.  Long  range  acoustic  location  of  whale 
vocalizations  may  help  identify  the  location  and  behavior  of 
these  species  during  the  breeding  season.  Many  terrestrial 
species  are  easier  and  cheaper  to, study,  but  the  major 
research  efforts  described  above  can  be  Jxistifled  for 
endangered  species  where  human  activities  may  disrupt  mating. 


$UB-1CE  BEHAVIOR  OF  RINGED  SEALS  AND  THE  POTENTIAL  FOR 
POLYGYNY  ANONC  I  C E •  I  N N AB  I  T I N G  SEALS. 

Kelly,  B.P.  end  Wertzok,  D.  Institute  of  Herfne  Science, 
University  ef  Aleska,  Fairbanks,  AK  99775-1010  and 
Graduate  School,  University  of  Missouri,  St.  Louis,  NO  63121 


Species  richness  anong  pinnipeds  increases  froe  low  to 
high  latitudes,  contrary  to  the  coneon  ecological  pattern. 
Contributing  to  the  reversal  of  that  pattern  is  the  great 
expanse  of  seasonal  sea  ice,  which  provides  extensive 
breeding  habitat  for  pinnipeds  in  high  latitudes.  The  nore 
linited  area  available  on  their  insular  breeding  hebitats  has 
been  invoked  in  the  explanation  of  polygyny  anong  species 
breeding  at  lower  latitudes.  Whether  the  vast  area  of  sea 
ice  leads  to  nenogany  or  lower  levels  ef  polygyny  has  been 
difficult  to  assess,  because  behavioral  data  on  ice 
inhabiting  species  have  been  difficult  to  collect.  Ringed 
seals  are  ef  particular  interest  as  priaitive,  ice  adapted 
seals.  Ue  used  a  sonic  tracking  systea  to  record  ringed  seal 
aoveaents  and  behavior  under  the  sea  ice  during  the  breeding 
season.  Most  ringed  seals  used  aerc  than  one  breathing  hole 
and  lair,'  and  holes  coaaonly  were  shared.  Beth  sexes  foraged 
throughout  the  breeding  season,  but  adult  aales  spent  less 
tiae  at  depth  than  did  feaales  and  non-breading  aales. 
Nonogaay  seeas  unlikely,  although  the  potential  for  extonsive 
polygyny  appears  to  be  liaited  by  snow  and  ice  conditions 
that  liait  the  density  of  birth  lairs  and,  hence,  the 
potential  for  aales  to  aonopolize  estrus  feaales. 


THE  BREEDING  BEHAVIOR  AND  MATING  SYSTEM  OF  WALRUSES 
Sjare,  B.  and  Stirling,  I. 

Dept,  of  Fisheries  and  Oceans,  P.O.  Box  5667,  St.  John’s,  Nfld.,  Can.,  AlC  5X1 
Ca^ian  Wildlife  Service,  5320-122  St,  Edmonton,  Alberta,  Can.,  T6H  3SS 

Observations  on  the  breeding  behavior  of  walruses  provides  a  unique 
opportunity  to  assess  how  sea-ice  conditions,  female  aggregaion  and  aquatic 
mating  influence  the  degree  of  polygyny  and  form  of  pinniped  mating  systems. 
Most  ice-breeding  pmnipeds  mate  in  the  waer,  pup  on  the  sea  ice,  and  are  less 
gregarious  during  the  breeding  season  than  species  using  terrestrial  parturition 
sites.  They  usually  exhibit  a  low  level  of  polygyny  and  have  either  a  promiscuous 
or  serially  monogamous  maing  system.  Given  tha  waruses  aso  mae  in  the 
water  and  pup  on  ice,  one  would  predict  them  to  be  simila.  However,  because 
femae  waruses  ae  highly  gregaious  daing  the  breeding  season,  thae  is 
potentia  for  a  higher  degree  of  polygyny  and  otha  forms  of  mating  systems  to 
evolve.  Our  observaions  on  Atlantic  waruses  breeding  in  a  polynya  habita  in  the 
Canadian  High  Araic  indicae  tha  they  ae  indeed,  moderaely  polygynous  and 
have  a  femae  defence  mating  system.  Pacific  waruses  breeding  in  a  pack-ice 
habitat  in  the  Baing  Sea  ae  aso  thought  to  be  moderately  polygyrmus  and  may 
have  a  lek-like  maing  system.  Femae  gregaiousness  appears  to  have  focilitaed 
the  evolution  of  these  mating  systems  unda  ecologica  conditions  that  have 
praluded  such  systems  from  developing  in  most  otfaa  ice-breeding  pinnipeds. 
Differences  in  the  breeding  behaviour  and  mating  system  of  Pacific  and  Atlantic 
warusa  may  be  relaed  to  the  ice  conditions  and  density  of  warusa  in  the 
breeding  aea. 


BREEDING  BEHAVIOUR  OF  SPERM  WHALES 
Whitehead,  Hal 

Biology  Department,  Dalhousie  University,  Halifax, 
Nova  Scotia,  Canada  B3H  4J1 

Female  sperm  (Phvseter  macrocephalus)  whales  and 
their  offspring  are  gregarious  at  several  spatial 
and  temporal  scales.  They  form  long-lasting,  and 
probably  familial,  units,  which  feed  together  in 
structured  groups  and  temporary  aggregations .  The 
feeding  aggregations  are  clustered  into 
concentrations  of  sperm  whales  tens  of  kilometres 
across,  which  themselves  may  be  separated  by 
hundreds  or  thousands  of  kilometres.  Large  mature 
males,  which  do  not  seem  to  form  coalitions,  spend 
periods  of  weeks  or  months  within  a  concentration, 
roving  between  the  groups  of  females,  generally 
spending  only  a  few  hours  with  each.  Roving  between 
groups  would  be  more  profitable  for  males  in  terms 
of  the  number  of  oestrous  females  encountered  when 
the  oestrous  period  of  a  female  is  greater  than  the 
mean  interval  between  encountering  groups  of 
females.  Similarly,  males  would  be  expected  to 
remain  within  concentrations  of  females  when  the 
travel  time  between  concentrations  is  greater  than 
the  female  oestrous  period.  Both  conditions  are 
probably  met  for  sperm  whales . 
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SYMPOSIUM: 

The  Range  of  Dolphin  Cognition 


THE  ROLE  oFaXMTICN  IN  ALLIANCE  KRttTICN  IN  BOITLEICSE 
DOUHDe  mUSIOFS  SP.) 

Ccroer,  R.  C. 

lijseixQ  of  Zoology,  University  of  Midtlgan,  Am  Arbor,  MI  48109 


Social  relationships  In  nary  primate  species  are  surpislngly  conplex, 
leading  to  suggestions  that  the  interplay  betsoeen  ccnflict  and  cooperaticn 
in  individual  social  relatioadiips  way  have  selected  for  greater  cognitive 
labilities.  In  Shark  Bay,  Western  Australia,  we  have  docunented  coiplex 
social  relationships  in  a  large  brained  delphinid,  the  bottlenose  dolphin 
(litrsioDs  sp.) .  Male  bottlenose  dolphins  participate  in  tw  levels  of 
alUwrre  formation.  Males  in  stable  pairs  and  triplets,  "first-order” 
fllUarrfMq ,  cooperate  to  herd  individual  females .  TV*)  first-order 
anianrpg  coopcTate  as  "second-order"  alliances  to  attack  other 
anianrAc  or  defetxl  ageinst  such  attacks.  Cooperation  ^jpears  to  be 
promted  by  afflliatlve  contact  bdiaviors  such  as  petting  and  nfcbing,  and 
possibly  synchronous  swinmlng  and  dlspl^ .  Conflict  is  evident  within 
both  first  and  second-order  alliances .  Whether  two  alliances  have  an 
affiliative  or  agpnistic  Interaction  mey  be  influenced  by  the  presence  of 
other  alliarces.  To  in  a  complex  social  netirerk,  individials  must 

be  able  to  evaluate  relationships  be&reen  other  IntiivicJuals,  inclucilng 
those  not  present  in  a  givren  situatlcn.  This  is  particularly  trtje  in  the 
bottlenose  dolphin's  fission-fusion  society.  Nested  alliances  m^  place 
an  additional  burden  on  cognitive  abilities  if  individials  are  required  to 
evaluate  the  possible  consecjuenccs  of  particular  strategies  at  each  level 
of  alliance.  Nested  nmle  alliarces  with  both  aganistlc  and  affiliative 
interactions  between  particular  alUanres  have  been  reported  only  in 
hjuans  ani  bottlercse  dolphins.  Selection  for  greater  cognitive  faciUty 
in  tte  social  dcnain  have  produced  very  large  brains  In  primates  and 
Uolphina. 


CCN3NITIVI  STUDIES  OF  SYMBOLIC  COMMUNICATION,  TOOL  USE, 

AND  ECROLOCATION  AT  THE  LIVING  SEAS,  EPCOT  CENTER- 
Gory,  J.D.,  Xitco,  H.J.Jr.,  and  Kuceaj,  S.A.  II. 

Th«  Living  S«a«,  EPCOT  Canter,  Lake  Buena  Viita,  FL 
32830,  and  DapartiMint  of  Paychology,  southern  Mathodiat 
Univarsity,  Oallaa,  TX  7527S 

Preliminary  results  from  3  ongoing  cognition  research 
projects  with  bottlenosed  dolphins  (rursiops  truncatus) 
will  be  discussed.  The  Keyboard  Contnunication  Project  is 
a  long  term  study  attempting  to  teach  dolphins  to  use  an 
underwater  keyboard  to  communicate  with  humans  via 
symbols  about  objects,  locations,  and  actions  within  a 
common  environment.  Preliminary  evidence  suggests  that 
in  the  absence  of  explicit  symbolic  matching  training  the 
dolphins  are  learning  to  comprehend  symbols  used  by 
humans.  They  also  spontaneously  produce  symbols 
consistent  with  their  subsequent  behavior.  In  the  Tool 
Use  Project,  dolphins  have  learned  by  observing  humans  to 
use  several  tools  to  obtain  otherwise  inaccessible  food. 
More  importantly,  the  dolphins  have  also  used  a  tool  in  a 
novel  situation  without  the  aid  of  human  demonstration. 

In  the  passive  Listening  Project,  a  dolphin  was  allowed 
to  listen  as  a  second  dolphin  Inspected  a  stimulus  object 
via  echolocation.  The  listening  dolphin  was  able  to  use 
information  produced  by  the  other  dolphin  to  select  the 
matching  object  in  a  3-choice  delayed  matching  to  sample 
task.  These  projects  illustrate  the  unique  contributions 
of  laboratory  studies  to  the  understanding  of  dolphin 
cognition,  as  well  as  some  general  implications  for 
dolphin  ecology. 


THE  RHYTHMIC  ORGANIZATION  OF  DOLPHIN  SOCIETY 
Norris,  K.  S. 

lx»ng  Marine  Laboratory,  University  of  California  Santa  Cruz 
Santa  Cruz ,  CA  95060 

The  oceanic  spinner  dolphin  lives  its  entire  life  in  a 
school  swimming  in  three-dimensional  open  space.  The  result 
seems  to  be  that  the  organizing  dynamics  of  its  society  can 
be  observed  with  unusual  ease.  They  appear  to  be  expressed 
as  analog  states  determined  and  changed  by  group  process. 

The  various  behavioral  states  that  make  up  the 
dolphin's  24  hour  day  form  a  quite  regular  repeated  sequence 
that  appears  to  be  mediated  by  rhythmic  patterning.  Other 
temporal  patterns,  such  as  annual  sexual  cycles  form  a 
contrapuntal  analogic  overlay  upon  the  diurnal  pattern. 
Individuals  and  the  two  sexes  play  these  patterns  off 
against  one  another  as  part  of  the  mechanism  that  determines 
the  behavioral  synchrony  of  the  entire  school.  Thus  the 
"routine  decision  making"  of  the  school  appears  to  be  less 
of  an  individual  matter  than  a  group  process  in  which  the 
entire  school  is  involved.  The  importance  of  this  view  to 
the  questions  of  communication,  language,  and  cooperation  is 
discussed. 


SELF-SELECnCN  AND  SELF-MUTICiaiC  GF  ACTKNS  BY  BOmiNDSED  DOIMB 
Gaines,  K.  Tsylor,  and  Heznan,  L.M. 

Kewalo  Basin  Marine  Manaal  Laboratoiy,  tkdverslty  of  HsMaii,  1129  Ala 
Moana  Blvd. ,  Honolulu,  HI  96814 


Tm  bottlenosed  dolphins  (Tbrslops  tnaicatus)  were  tau^t  to  respond  to 
a  single  gestuce  (glossed  as  "ANY")  by  perfozning  an  action  of  their 
choice  fron  anong  a  set  of  five  (CMR,  INXR,  XAIL-TCXKH,  roC-'BlXH, 

MDUIH) .  For  reward,  a  given  bdmior  could  not  be  rq)eated  more  than 
twice  In  succession.  Both  dolphins  learned  to  restrict  their  responses  to 
only  those  five  actions ,  and  to  offer  the  behaviors  in  rou^y  equal 
prcynrtions  acroes  testing  sessions.  During  a  set  of  fiw  test  sessions, 
AkeAkasal  made  repetition  errors  on  only  8  out  of  190  trials  (4.2%) ,  while 
Hioenix  made  14  repetition  errors  out  of  172  trials  (8.1%) .  These  results 
re\«al  a  capability  for  self -directing  and  self -monitoring  of  bdiavlors. 

In  a  related  stxxty,  fl\«  non-iconic  symbols  were  associated  with  eadi 
of  the  five  actions.  First,  a  specific  behavior  was  elicited  by  a  ixiique 
gesture  previously  learned  by  Akeakaael,  and  ^  vbs  rec^iired  to  perfozm 
that  behavior  and  then  choose  the  corresponding  synhol.  Over  the  last 
five  sessions  of  99  trials,  AkeakaBal  self-selected  one  of  the  five 
actions  in  response  to  the  ANY  gesture,  perfomed  the  action,  and  then 
selected  the  corre^xviding  s^ihol  65  times  (85.85%  correct,  p<.C6). 

The  ability  of  the  dolphins  to  both  self-direct  and  monitor  their  an 
behaviors  m^  contribute  to  this  species'  social  behaviors  In  the  wild, 
such  as  alliance  fonnatians.  Such  ocoplex  alliances  seendn^y  rec^iire  the 
dolphins  to  ke^  careful  track  of  their  own  actions  and  the  acticns  of 
oth^. 


THE  SYNERGY  OF  LABORATORY  AND  FIELD  STUDIES  OF  DOLPHIN 
COGNITION 

Herman,  L.  H.  &  Pack,  A.  A. 

Kevalo  Basin  Marine  Mammal  Laboratory,  University  of  Hawaii 
1129  Ala  Moana  Blvd.  Honolulu,  HI  96814 


In  many  areas  of  animal  behavior,  a  synergistic 
relationship  develops  between  laboratory  and  field  studies, 
each  contributing  information  and  ideas  to  the  other. 
Likewise,  in  this  symposium  we  have  tried  to  show  chat  the 
data  from  each  area  of  research  contributes  to  the  increased 
understanding  of  the  range  and  depth  of  cognition  In 
dolphins  and  the  modes  of  its  expression  In  the  natural 
world  of  these  animals.  Papers  at  this  symposium  from  the 
laboratory  have  illustrated  such  cognitive  skills  as  tool 
use,  abstract  concept  formation,  self-monitoring  and 
regulation  of  behavior,  sensory  integration,  and  shared 
commvinication.  Field  studies  have  revealed  shared 
communication,  referential  communication,  social  monitoring 
and  manipulation,  and  vocal  adaptability.  The  combination 
of  behaviors  described  reveals  great  cognitive  flexibility. 
The  set  of  findings  from  each  area  can  lead  to  new  questions 
and  provide  Insights  into  the  phenomena  expressed  in  the 
other  area,  as  will  be  illustrated. 


THE  NATURE  OF  ECHOIC-VISUAL  SENSORY  INTEGRATION  IN  THE 
DOLPHIN 

Pack,  A.  A.  &  Herman,  L.  M. 

Kewalo  Basin  Marine  Mammal  Laboratory,  University  of  Hawaii 
1129  Ala  Moana  Blvd.  Honolulu,  HI  96814 

A  fundamental  question  about  an  animal's  sensory  system 
is  the  degree  of  overlap  or  integration  of  the  central 
representations  provided  by  each  sense.  For  the  dolphin,  a 
central  Issue  is  the  relation  between  information  from  the 
visual  and  echoic  senses.  In  earlier  research  (Herman  & 
Pack,  1992)  we  examined  this  relationship  in  cross-modal 
tasks.  A  dolphin  was  shown  capable  of  rapidly,  though  not 
necessarily  immediately,  recognizing  an  object  through  its 
vision  that  it  had  only  experienced  previously  through  its 
echoic  sense;  the  reverse  also  held:  rapid  recognition  of 
some  objects  through  the  echoic  sense  that  were  only 
experienced  previously  through  vision.  Deficiencies  in 
cross -modal  recognition  were  traceable  in  many  cases  to 
difficulties  in  within-modality  recognition,  for  one  sense 
or  Che  other.  In  a  study  to  be  reported  here,  only  objects 
shown  to  be  discrlminable  by  each  sense  independently  were 
used  in  cross-modal  tests.  This  provided  a  definitive  study 
of  cross-modal  capabilities.  Sensory  integration,  as 
studied  here,  hints  that  the  mental  representation  formed 
through  the  echoic  sense  is  richly  developed  and,  in  many 
cases,  is  coordinate  with  Che  mental  representation  formed 
through  vision.  Such  integration  is  of  obvious  benefit  in 
the  natural  world  of  the  dolphin. 


ELEMENTS  OF  CULTURE  AND  COGNITION  IN  THE  HUMAN- DOLPHIN 
COOPERATIVE  FISHERY  IN  LAGUNA,  BRAZIL 
Pryor,  Karen  W. 

44811  S.E.  166th  St.  North  Bend,  WA  98045 


In  Laguna,  dolphins  fTursioDs  truncatus)  drive  mullet 
(Mugil  SD . )  toward  throw-net  fishermen  and  indicate  with  a 
stereotyped  splash  when  to  throw  the  nets.  For  the  dolphin, 
uncaught  fish  become  easy  prey.  The  system  has  been 
operating  daily  (in  good  weather)  for  over  100  years.  Some 
evidences  of  culture  are:  1)  Many  dolphins  are  in  the  area, 
but  only  one  group  participates  in  the  fishing;  2)  all 
participants  were  calves  of  participating  females;  3)  three 
generations  of  today's  fishermen  report  fishing  with  the 
same  dolphins  and  their  offspring;  4)  dolphins  in  other 
areas  use  a  variant  splash  signal.  Evidences  of  cognition 
are:  1)  the  dolphin  selects  the  fishing  site;  2)  dolphins 
initiate  and  control  the  fishing  entirely;  3)  dolphins 
sometimes  actively  search  for  fishermen  and  "invite"  them  to 
fish;  4)  dolphins  adapt  their  techniques  to  a  variety  of 
prey  and  circumstances;  4)  some  dolphins  dominate  the  men 
and  "tease"  them;  5)  some  dolphins  continue  driving  fish  for 
sport  when  satiated. 


CONCEPTUALIZATION  OF  CATEGORIES  BY  BOTTLENOSED  DOLPHINS. 

Von  Fersen,  Lorenzo 

Unlversitat  Konstanz  -  FG  Psychologie  -  D- 78464 
Konstanz  -  Germany 

A  series  of  experiments  examined  the  bottlenosed 
dolphin's  ability  to  group  figures  together  from  either  a 
category  whose  members  shared  the  abstract  feature  of 
"symmetry"  (a  natural  category),  or  a  category  whose  members 
shared  no  abstract  feature  and  were  associated  with  each 
other  based  on  reinforcement  contingencies  (an  artificial 
category).  In  the  first  sec  of  experiments,  a  dolphin  was 
trained  to  select  the  figure  from  a  pair  whose  features  were 
arrayed  symmetrically  about  a  vertical  axis.  Transfer  tests 
with  11  novel  pairs  demonstrated  that  the  dolphin  had 
abstracted  a  concept  of  symmetry.  Further  evidence  for  this 
concept  appeared  when  the  rule  controlling  performance  was 
reversed  with  four  pairs  of  figures  (l.e.,  the  dolphin  was 
now  rewarded  for  selecting  the  asymmetric  figure). 

Subsequent  transfer  tests  with  12  of  the  pairs  from  the 
initial  experiment  showed  Immediate  first-trial  reversal. 

In  the  second  set  of  experiments,  another  dolphin  was 
presented  with  pairings  of  figures  selected  from  two 
different  categories,  "A"  and  "B."  Each  category  contained 
two  figures  whose  only  commonality  was  reinforcement 
contingencies.  Reversal  tests  were  conducted  to  examine  if 
the  dolphin  had  learned  to  group  members  of  A  together  and  B 
together.  These  tests  did  not  provide  evidence  for 
spontaneous  generalization  of  reversals  from  one  member  to 
_q4'^  mamViarg  pf , .the  artificial  category. 


THE  ROLE  OF  COGNITION  IN  NATURAL  COMMUNICATION  AMONG 
DOLPHINS . 

Peter  L.  Tyack 

Woods  Hole  Oceanographic  Institution,  Woods  Hole  MA  02543 

Among  natural  communication  signals  in  delphinds,  most  is 
known  about  the  whistles  of  bottlenose  dolphins,  Tursiops 
trvncstus.  Both  in  the  wild  and  in  captivity,  individually 
distinctive  signature  whistles  are  a  dominant  element  of  the 
whistle  repertoire  of  most  individuals.  Adult  dolphins  have 
long  been  known  for  remarkable  abilities  to  imitate  manmade 
sounds.  Dolphin  calves  in  captivity  learn  to  develop  a 
signature  whistle  that  matches  cither  natural  or  manmade 
acoustic  models  prevalent  in  their  natal  environment.  Some 
wild  dolphin  mothers  appear  to  change  their  whistle  after  a 
calf  is  bom,  producing  a  model  that  the  calf  imitates.  This 
suggests  that  mothers  may  modify  the  course  of  whistle 
development.  Mothers  and  calves  in  the  wild  respond  more 
strongly  to  each  other's  whistles  than  to  those  of  less 
closely  related  animals.  Both  wild  and  captive  adult 
dolphins  imitate  the  signature  whistles  of  close  associates; 
this  occurs  in  contexts  that  suggest  it  may  function  to  call 
or  name  the  appropriate  animal.  These  data  taken  together 
suggest  chat  dolphins  have  a  remarkably  open  comnnmication 
system.  They  appear  to  learn  arbitrary  signature  whistles, 
learn  to  associate  a  signature  whistle  with  the  appropriate 
animal,  and  learn  to  call  animals  by  imitating  their 
whistles . 


CAN  DOLPHINS  RECOGNIZE  AN  ABSTRACT  RELATIONSHIP  BETWEEN 
OBJECTS? 

Wood.  A.M. 

Kewalo  Basin  Marine  Mammal  Laboratory,  University  of  Hawaii 
1129  Ala  Moana  Blvd.  Honolulu,  HI  96814 


Two  objects  may  exist  in  some  relationship  to  each 
ocher.  A  fundamental  type  of  relationship  is  whether  the 
two  objects  are  the  same  physically  or  conceptually. 

Premack  (1983)  has  argued  that  the  formation  of  a  true, 
general  "same-different"  concept  (i.e.,  a  concept  applicable 
to  any  pair  of  objects)  is  intrinsically  difficult  for 
nonhuman  subjects,  and  is  possibly  manageable  only  by  apes 
given  special  language  training.  A  same-different  concept 
is  demonstrated  if  the  members  of  each  pair  are  presented 
together,  simultaneously,  and  the  classification  is 
accurate.  If  presented  successively,  one  member  first  and 
then  the  other,  as  in  the  typical  matching-to-sample 
paradigm,  the  animal  may  then  simply  Judge  "familiarity'* 
rather  chan  the  more  abstract  concept  of  sameness.  Data 
will  be  presented  shoving  the  ability  of  a  bottlenosed 
dolphin  to  classify  physical  "sameness"  or  "difference" 
correctly  for  pairs  of  objects  presented  simultaneously, 
including  pairs  new  to  its  experience.  These  findings 
therefore  reveal  a  capability  for  forming  a  true  abstract 
concept.  Such  a  capability  has  many  potential  applications 
in  Che  life  of  the  wild  dolphin,  including  the 
classification  of  both  physical  and  social  relationships. 
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SYMPOSIUM: 

Research  and  Conservation  Efforts 
with  the  Vaquita 


CHLORINATED  HYDROCARBON  CONCENTRATIONS  IN  THE  GULF  OF 
CALIFORNIA  HARBOR  PORPOISE  fPHOCQENA  SINUS) 

Calambokidis,  J.',  Findley,  L.T.^  Brownell,  R.L.\  and  Barlow,  J.* 

'  Cascadia  Research,  2181/2  W  4th  Avc.,  Olympia,  WA  98501; '  Centro  de 
Investigacion  y  Desarrollo  de  los  Recursos  Naturales  de  Sonora-Unidad 
Guaymas,  Miramar  63,  Guaymas,  Sonora,  85450,  Mexico;  ^  Southwest 
Fisheries  Science  Center,  NMFS/NOAA,  P.O.  Box  271,  La  Jolla,  CA  92038. 


High  concentrations  of  chlorinated  hydrocarbon  contaminants  have  been 
noted  in  coastal  odontocetes  from  different  regions  and  have  been  linked  to 
reproductive  problems  in  a  number  of  marine  mammals.  T*he  Gulf  of  California 
harbor  porpoise  fPhocoena  sinus)>  also  known  as  the  vaquita,  is  restricted  to  the 
northern  waters  of  the  Gulf  of  California,  Mexico  and  is  considered  one  of  the 
most  endangered  cetaceans.  Blubber  samples  of  eight  vaquitas  incidentally 
caught  in  gilinets  were  analyzed  for  chlorinated  hydrocarbons.  Relatively  low 
concentrations  of  total  DDT  (530  to  9,100  ppb,  wet  wt.),  alpha-BHC  (5  to  49 
ppb,  wet  wt  ),  and  PCBs  (<40  to  200  ppb,  wet  wt.)  were  found  in  the  samples. 
Other  chlorinated  hydrocarbon  pesticides  were  not  detected.  The  DDT 
metabolite  DDE  was  the  only  compound  recovered  from  all  animals. 
Concentrations  of  total  DDT  compounds  suggested  an  accumulation  with  age 
in  males  and  a  declining  concentration  in  females  after  reproductive  maturity, 
though  the  sample  size  was  too  small  to  statistically  test  these  associations. 
The  proportion  of  DDE  to  total  DDT  indicates  that  the  source  of  the  DDT 
compounds  is  not  from  recent  applications  of  DDT.  Based  on  the  low 
concentrations  found,  chlorinated  hydrocarbon  pesticides  and  PCBs  do  not 
appear  to  pose  an  immediate  hazard  to  the  species. 


HOW  MANY  VAQUITA  REMAIN?  CAN  WE  MONITOR  CHANGES  IN 
POPULATION  SIZE? 

Gerrodette,  T.\  Barlow,  J.',  Taylor,  B.  L.‘,  and  Silber,  G.K.* 

'  Southwest  Fisheries  Science  Center,  NMFS/NOAA,  P.O.  Box  271,  La  Jolla, 
CA  92038;  ’  Marine  Mammal  Commission,  1825  Connecticut  Ave.,  N.W., 
Washington,  D  C.  20009. 

From  recent  quantitative  surveys,  we  estiamte  that  the  present  size  of  the 
vaquita  population  is  not  more  than  a  few  hundred  animals.  Recent  surveys 
have  also  confirmed  that  the  present  distribution  of  the  vaquita  is  limited  almost 
entirely  to  the  northwest  corner  of  the  Gulf  of  California.  Moreover,  we  show 
that  ship  and  aerial  surveys,  no  matter  how  carefully  and  thoroughly  carried  out, 
will  be  able  to  detect  only  large  changes  in  vaquita  population  size,  i.e., 
statistical  power  is  low.  This  conclusion  has  two  important  implications  for 
conservation.  First,  small  population  size  is  ipso  facto,  sufllcient  reason  to 
institute  protective  measures  for  the  vaquita;  proof  that  the  population  is 
declining  should  not  be  required.  Second,  any  protective  measures  for  the 
vaquita  should  be  continued  even  if  there  is  no  proof  that  the  population  is 
recovering,  because  it  will  be  very  dilHcult  to  demonstrate  any  increase  in 
population  size. 


CONSERVATION  STRATEGIES  FOR  THE  VAQUITA:  LESSONS  FROM 
AND  FOR  OTHER  PORPOISES 
Read,  A.J. 

Woods  Hole  Oceanographic  Institution,  Woods  Hole,  MA  02543. 

Formulation  of  an  effective  conservation  strategy  for  the  vaquita,  Phocoena 
sinus,  has  been  hampered  by  a  lack  of  basic  information  on  the  biology  of  this 
highly  endangered  species.  Even  with  a  conceited  research  effort,  it  is  unlikely 
that  we  will  be  able  to  generate  satisfactory  estimates  of  abundance,  incidental 
mortality  levels,  or  vital  rates  in  the  near  future.  The  problems  faced  by  the 
vaquita  air  not  unique,  however,  and  we  can  draw  many  useful  lessons  from 
experiences  with  other  species,  and  particularly  with  other  porpoises.  Both 
congeners  of  the  vaquita  face  similar  problems  of  incidental  mortality  in 
commercial  fisheries.  In  all  three  species  of  Phocoena  these  incidental  catches 
occur  most  frequently  in  laige>mesh  gilinets  set  for  demersal  fishes.  These 
catches  show  similar  patterns  of  entanglement  suggesting  that  the  causal  factors 
are  similar.  Despite  considerable  effort,  particularly  with  harbour  porpoises,  we 
still  have  no  effective  solution  to  this  problem  other  than  separating  fishing 
effort  and  porpoises  in  time  and  space.  The  recent  announcement  of  a  biosphere 
reserve  in  the  Upper  Gulf  of  California  recognizes  that  a  separation  of  nets  and 
porpoises  is  perhaps  the  only  way  to  ensure  the  future  survival  of  the  vaquita. 
In  turn,  this  important  conservation  action  should  serve  as  an  important  lesson 
for  managers  facing  similar  problems  with  other  porpoises. 


INCIDENTAL  MORTALITY  OF  THE  VAQUITA,  PHOCOENA  SINUS.  IN 

GILLNET  FISHERIES 

D'Agrosa,  C.,  Vidal,  0.,  and  Graham,  W.C. 

Institute  Tecnologico  y  de  Estudios  Superiores  de  Monterrey-Campus  Guaymas, 
Apdo.  Postal  484,  Guaymas,  Sonora,  85400,  Mdxico. 


Gillnet  fisheries  in  El  Golfo  de  Santa  Clara  and  neighboring  fishing  camps, 
in  the  upper  Gulf  of  California,  Mdxico,  were  monitored  daily  from  23  January 
to  7  August  1993,  to  estimate  the  rate  of  incidental  mortality  of  the  vaquita. 
Data  on  fishing  effort  and  vaquita  deaths  were  collected  by  interviewing 
fishermen  on  the  beach  when  returning  from  fishing,  and  by  placing  observers 
on  different  vessels  each  woihing  day.  At  least  13  vaquitas  were  killed  in  an 
estimated  15,000  hours  of  fishing  effort:  5>6  in  gilinets  (mesh  size  of  10-1 1  cm) 
set  for  chano,  Micropogonias  menalops:  3  in  gilinets  ("chinchorro  de  linea,” 
mesh  size  of  7  cm)  for  shrimp,  Penaeus  spp.;  2  in  gilinets  (mesh  size  of  15  cm) 
for  sharks;  and  1  in  a  gillnet  (mesh  size  of  7.6  cm)  for  mackerel, 
Scorn beromorus  spp.  Another  vaquita  was  killed  in  a  commercial  shrimp  trawl. 
The  decomposed  carcasses  of  two  more  vaquitas  (cause  of  death  unknown)  were 
collected  from  the  beach.  Most  previous  records  of  vaquitas  documented  to 
date  are  from  fisheries  using  large-mesh  gilinets  (15-30.5  cm)  (i.e.,  totoaba, 
Totoaba  macdonaldl.  and  several  species  of  sharks  and  rays).  However,  as  the 
present  data  demonstrate,  the  endangered  vaquita  is  also  being  caught  in 
smaller-mesh  gilinets.  Overall  incidental  mortality  may  be  higher  than 
originally  estimated  (sa  35^ear)  since  these  nets  are  utilized  throughout  the 
range  of  the  vaquita  in  the  upper  Gulf  of  California. 


LIFE  HISTORY  OF  THE  VAQUITA,  PHOCOENA  SINUS 

Hohn,  A.A.‘,  Read,  A.J.^  Fernandez,  S.^  Vidal,  0.*,  and  Findley,  L.T.* 

'  National  Marine  Fisheries  Service,  Office  of  Protected  Resources,  Silver 
Spring,  MD,  209 1 0;  ^  Woods  Hole  Oceanographic  Institution,  Woods  Hole,  MA, 
02543;  ^  Institute  Tecnologico  y  de  Estudios  Superiores  de  Monterrey  (TTESM)- 
Campus  Guaymas,  Sonora,  85400,  Mdxico;  and  *  Centro  de  Investigacion  y 
Desarrollo  de  los  Recursos  Naturales  de  Sonora-Unidad  Guaymas,  Guaymas, 
Sonora,  85450,  Mexico. 

Life-history  samples  and  data  from  vaquita  were  examined  and  analyses 
conducted  for  age  structure,  growth,  and  reproduction.  The  majority  of  the 
specimens  were  collected  from  1985-1993,  and  are  in  the  collection  at  ITESM; 
teeth  and  data  from  additional  specimens  were  obtained  from  museum 
collections  in  the  United  States.  Gompertz  curves  fit  to  size-at-age  data  gave, 
for  females  and  males,  respectively,  asymptotic  lengths  of  140  and  136  cm, 
asymptotic  masses  of  44  and  42  kg,  and  asymptotic  girths  of  88  and  87  cm. 
The  age  structure  of  the  sample  was  bimodal,  comprised  mainly  of  specimens 
less  than  3  years  of  age  and  greater  than  10  years  of  age.  The  oldest 
individuals  were  21  years  of  age.  Ovulation  rates  appear  to  be  less  than  once 
per  year  and  some  of  the  ovaries  contained  unusual  calcified  corpora.  It  does 
appear  as  though  the  sample  may  be  biased  to  some  unknown  extent. 
Nonetheless,  the  unusual  age  structure,  apparently  low  reproductive  rate,  and 
possible  ovarian  pathology  suggest  that  the  low  abundance  of  vaquita  may  be 
compounded  by  low  reproductive  success. 

GENETIC  VARIATION,  OR  LACK  THEREOF,  IN  THE  VAQUITA 
Rosel,  P.E.\  and  Rojas-Bracho,  L.^ 

*  Department  of  Organismal  Biology  and  Anatomy,  University  of  Chicago, 
Chicago  IL  60637;  ^  Facultad  de  Ciencias  Marinas/I. I. O.,  Univenidad 
Autonoma  de  Baja  California,  Apdo.  Postal  453,  Ensenada,  Baja  California, 
Mexico. 


In  an  effort  to  investigate  the  genetic  population  structure  of  the  vaquita,  we 
have  sequenced  portions  of  the  control  region  of  the  mitochondrial  DNA 
molecule.  This  region  has  been  found  to  be  highly  variable  and  has  proven 
useful  in  studies  of  population  structure  in  a  wide  variety  of  mammalian  species, 
including  cetaceans.  To  date,  a  400  base  pair  portion  of  the  control  region  from 
15  individuals  and  200  base  pairs  from  an  additional  10  animals  has  been 
sequenced.  No  sequence  polymorphisms  were  found  among  the  first  15  animals 
examined,  despite  being  collected  at  diverse  times  and  locations  within  the 
northern  Gulf  of  California.  This  contrasts  significantly  with  the  genetic 
variation  found  in  the  same  region  in  other  phocoenid  species.  Such  a  finding 
may  represent  the  results  of  a  population  bottleneck,  founder  effect,  or  severe 
inbreeding  in  a  species  with  a  very  small  effective  population  size. 
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SEXUAL  DIMORPHISM  AND  ALLOMETRIC  GROWTH  IN  THE  SKULL 
OF  THE  VAQUITA,  PHOCOENA  SINUS.  AND  COMMENTS  ON  THE 
POSTCRANIAL  SKELETON 
Torre,  J.',  Findley,  L.T.\  Gr^am,  W.C.’,  and  Vidal,  0.* 

’  Institute  Tecnoldgico  y  de  Estudios  Superiores  de  Monteirey-Campus 
Guaymas,  Apdo.  Postal  4S4,  Gummas,  Sonora,  85400,  Mexico;  ^  Centro  de 
Investigacion  y  Desarrollo  de  los  Recursos  Naturales  de  Sonora-Uoidad 
Guaymas,  Miramar  63,  Gummas,  Sonora,  85450,  Mexico. 

We  studied  25  skulls  and  29  postcranial  skeletons  of  vaquita,  Phocoena 
sinus,  to  determine  if  sexual  dimorphism  and  allometric  growth  exist.  Neonates, 
immatures  and  adults  of  both  sexes  were  present  in  the  sample.  A  total  of  124 
cranial  measurements  were  taken  from  each  skull,  with  sexual  dimorphism 
indicated  for  only  five  (utilizing  t-test  [matched  pairs]):  height  of  left 
premaxillaiy  boss,  width  of  foramen  magnum,  height  of  mandible  at  lubapical 
swelling,  width  of  left  occipital  condyle  and  length  of  right  pterygoid.  The  first 
four  are  larger  in  females  while  the  fifth  is  Imger  in  males.  Sexual  dimorphism 
is  also  present  in  the  shape  of  the  basihyal.  Correlation  analysis  indicated  six 
chmucters  that  do  not  change  during  developmmit:  nasal  width,  total  length  of 
pteiygoid,  length  of  periotic,  length  of  tympanic  cavity,  wd  width  mid  height 
of  left  premaxillary  boss.  All  of  the  othm*  cranial  characters  show  slow  growth. 
Compared  to  other  porpoises,  the  vaquita  shows  the  greatest  paedomorphism 
(i.e.,  several  fetal  or  juvenile  characters  which  persist  in  adults),  principdly  in 
the  cranial  vault  and  pterygoid  thicknesses.  Also,  the  forelirab  of  the  vaquita 
has  only  three  carpals,  while  other  phocoenids  have  five  or  six.  The  presence 
of  a  variously  developed  "sixth  digit"  (from  the  third  metacarpal)  was  noted  in 
the  flippers  of  all  animals  (25)  examined. 


THE  ENDANGERED  VAQUITA,  PHOCOENA  SINUS.  AND  IT'S 
RECOVERY  PERSPECTIVE 
Villa-Ramirez,  B. 

Institute  de  Biologia,  Universidad  Nacional  Autonoma  de  Mexico,  Mexico, 
D.F.,  04510,  Mexico. 


Vaquitas  are  caught  and  killed  incidentally  in  the  totoaba  gillnet  fishery. 
Totoaba  exploitation  was  excessive  and  nevly  brought  the  species  to  extinction. 
The  size  of  the  vaquita  population  before  the  beginning  of  the  totoaba  fishery 
is  unknown.  However,  as  the  totoaba  fishery  grew  so  did  the  incidental  take  of 
vaquita.  In  recent  years,  knowledge  of  the  vaquita  has  grown,  and  the  scientific 
community  mid  the  general  public  have  become  increasingly  aware  of  the 
problems  involving  the  species.  In  emly  1992,  the  Mexican  Government 
established  the  Technical  Committee  for  the  Preservation  of  the  Totoaba  and  the 
Vaquita.  On  June  10,  1993,  the  President  of  Mexico  inaugurated  a  new 
biosphere  reserve  recognized  as  the  "Upper  Gulf  of  California  and  Colorado 
River  Delta." 
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SYMPOSIUM: 
Steller  Sea  Lions 


PREY  SELECTION  IN  STELLER  SEA  UONS  IN  THE  GULF  OF  ALASKA. 
Calkins,  O.G.  and  Pitcher,  K.P. 

Alaska  Oepaitment  of  Fish  and  Game,  333  Raspberry  Road,  Anchorage,  AK 
99518 


Steller  sea  Hon  prey  were  studied  In  the  Gulf  of  Alaska  during  the  period  1975- 
79  and  again  during  1985-88  by  collecting  animals  and  determining  contents  of 
stomachs.  TWo  hundred  and  forty  one  stomachs  were  examined;  one  hundred 
8fly  three  in  1975-79  and  88  In  1985-88.  Contents  were  removed  In  the  field, 
weighed  and  examined.  Hard  parts  were  examined  in  the  laboratory  and 
idendficatians  were  made  to  the  lowest  taxon  possible.  In  both  periods  sea  Hons 
ate  a  wide  variety  of  8sh  and  cephalopods.  Walleye  pollock  (Theragrs 
chalcogramma)  was  the  most  Important  prey  Item  In  the  diet  In  both  1975-79  and 
1985-86  collection  by  combined  rank  Index  (CRI).  Squids  (Gonaddae),  Pacific 
herring  (Cfupea  hanngua),  capelin  (Maffofus  vlllosus),  Paddc  cod  (Gadus 
macnxephalus)  and  Pacific  salmon  (Onchorhynchut  sp.)  ranked  2  through  6 
respectively  in  1975-79  by  CRI.  Octopus  (Octopus  sp.),  flatdshes 
(Pleuronecddae),  Pacillc  cod,  Paddc  sand  lance  (fimmodytes  hexapterus)  and 
Paddc  salmon  were  ranked  2  through  6  respectively  In  1985-86.  Some 
differencas  in  ranking  by  area  were  noted.  Pollock  occurred  In  2S  of  the 
stomachs  exandnad  in  iia  1960's,  66.7K  in  the  197(7s  and  41%  in  the  1980's. 
Both  tha  range  of  sixas  and  the  mean  size  of  pollock  consumed  by  sea  Hons  In 
1985-88  was  signidcantly  smaller.  Mean  weight  of  individual  pollock  consumed  In 
1985-88  was  37%  smaller.  Larger  sea  Hons  generally  fed  on  larger  pollock. 


FEMALE  REPRODUCTIVE  EFFORT  AND  PUP  GROWTH  IN  STELLER 
SEA  LIONS 

Davis,  R.W. ,  Brandon,  E.A.A. ,  Kanatous,  S.,  Adams,  T., 
Brandon,  D.W. ,  Williams*,  T.M.,  Castellini  ,  H.A. , 
Loughlin*,  T.R. ,  Calkins*,  D.G.,  Saase*,  J. 

Texas  A&M  Univ. ,  Galveston  TX  77553,  'NCCOSC/NRaD, 
Kailua,  HI,  %niv.  of  Alaska,  Fairbanks,  AK,  ’NMFS- 
National  Marine  Mammal  Laboratory,  Seattle,  WA  and 
‘Alaska  Dept.  Fish  &  Game,  Anchorage,  AK. 

Indices  of  adult  female  reproductive  effort  and 
pup  growth  were  studied  on  Alaskan  Steller  sea  lions. 
Data  from  declining  populations  at  Chirikof  (Cl)  and 
Marmot  (MI)  Islands  were  compared  to  a  stable 
population  at  Lowrie  I.  (LI) .  Trip  duration  of  adult 
females  was  monitored  by  attaching  transmitters  to 
their  backs;  known-age  pup  growth  and  body  condition 
were  measured  during  their  first  40  days.  Mean  trip 
duration  (21.4  hrs)  was  not  significantly  different 
for  females  on  Cl  and  LI.  There  was  no  significant 
difference  in  mean  birth  weight  (20.5  kg)  of  pups  at 
Cl  and  LI,  although  males  (21.8  kg)  were  larger  on 
average  than  females  (18.6  kg).  Pups  grew  linearly  at 
the  same  rate  at  Cl  and  LI,  but  were  heavier  on  Cl 
during  the  first  40  days.  Mala  and  female  pups  gained 
weight  (0.4  kg/day)  at  the  same  rate,  but  males 
remained  consistently  heavier  than  females. 
Preliminary  data  indicate  that  the  smallest  and 
leanest  pups  occur  on  MI.  Additional  data  is  needed  to 
account  for  inter-annual  variation  at  the  study  sites. 


PHYSIOLOGICAL  HEALTH  STATUS  OF  STELLER  SEA  LIONS  AND 
OTHER  PINNIPEDS  IN  ALASKAN  WATERS:  PROGRAM 
oBJEcrn’ES. 

Castellini.  M.A. 

Institute  of  Marine  Science,  University’  of  Alaska.  Fairbanks.  AK  99773 

The  population  declines  of  pinniped  species  in  the  Gulf  of  Alaska  and 
nearbv  waters  is  well  documented.  However,  the  source  of  the  decline  is 
ambiguous.  Our  project,  in  cooperation  with  the  National  Marine  Manmial 
Laboratory,  the  Alaska  Department  of  Fish  and  Game.  Texas  A&M.  and 
private  consultants,  involves  developing  and  utilizing  condition  indices  of 
pinniped  health  to  examine  the  resident  populations.  For  example,  with 
Steller  sea  lions,  mo,st  population  biology  smdies  have  suggested  that 
recruitment  of  juveniles  is  depressed.  We  proposed  that  we  smdy  the 
newborn  pups  and  assess  their  general  health  status.  We  asked:  "If  the 
young  are  not  surviving  to  adulthood,  are  they  severely  compromised  in 
their  first  month  of  life?"  On  the  basis  of  blood  chemistries,  body 
condition,  growth  rates  and  appearance,  it  does  not  appear  as  if  the  pups 
are  being  removed  from  the  population  before  they  are  weaned.  Our 
results  suggest  that  the  critical  stage  for  this  species  must  be  occurring  at 
the  post- weaning  level.  We  are  applying  these  theories  and  indices  to  a 
broad  range  of  pinnipeds  in  areas  of  both  decline  and  population  growth 
to  test  our  hypotheses. 


HOW  THE  THREATENED  STATUS  OF  THE  STELLER  SEA  UON  HAS 

AFFECTED  nSHERIES  MANAGEMENT  OFF  ALASKA 
Fritz,  L.  W.  and  Ferrero,  R.  C. 

Alaska  Fisheries  Science  Center,  National  Marine  Fisheries  Service, 

7600  Sand  Point  Way  NE,  Seattle  WA  98115 

Prior  to  the  final  listing  of  Steller  sea  lions  as  a  threatened  species  under  the 
U.S.  Endangered  Species  Act  (ESA)  on  26  November  1990,  groundfish  fisheries 
off  Alaska  were  principally  managed  by  standards  and  regulations  established 
under  the  U.S.  Fishery  Conservation  and  Management  Act  and  the  U.S.  National 
Environmental  Policy  Act.  However  since  the  listing,  ESA  Section  7,  which 
requires  that  any  federal  action  not  jeopardize  the  continued  existence  of  a  listed 
species,  has  become  increasingly  important  in  fisheries  management  and  has  lead 
to  several  specific  management  actions.  For  instance,  in  1991  NMFS  concluded 
that  spatial  and  temporal  concentration  of  trawl  fishing  for  pollock  in  the  1980s  in 
areas  inhabited  by  sea  lions  could  have  contributed  to  their  population  decline. 
This  conservative  and  general  conclusion  drawn  from  analyses  of  fishery  statistics 
and  sea  lion  population  biology  formed  the  basis  of  several  management  actions 
designed  to  both  disperse  trawl  fishing  effort  in  space  and  time  and  separate  it 
from  sea  lions,  including  spatial  allocation  of  the  Gulf  of  Alaska  pollock  harvest 
and  trawl  exclusion  zones  around  rookeries. 

Section  4  of  the  ESA  requires  the  designation  of  critical  habitat  for  threatened 
species,  which  contains  those  features  essential  to  the  species’  conservation,  and 
which  may  require  special  management  consideration  or  protection.  While 
designation  of  Steller  sea  lion  critical  habitat  (scheduled  for  summer  1993)  does 
not,  in  and  of  itself,  prohibit  any  activity,  each  federal  agency  must  insure  that  its 
actions  within  critical  habitat  will  not  destroy  it  or  adversely  modify  its  usefulness 
to  sea  lions. 
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COMPARATIVE  ASPECTS  OF  MALE  BREEDING  BEHAVIOR  IN  THE 
STELLER  SEA  UON  {EUMETOPIAS  JVBATUS) 

Higgins,  L.  V. 

National  Marine  Fisheries  Semce 
P.O.  Drawer  1207 
Pascagoula,  MS  39568 

All  sea  lions  are  polygynous,  sexually  dimorphic  and  tenitOTiaL  Breeding 
behavior  in  sea  Hots  has  evolved  in  response  to  the  constraints  of  land 
breeding  and  the  gregariousness  of  females,  which  promotes  <hfferen^ 
reproductive  success  in  males.  Male  sea  lion  breeding  behavior  varies 
between  ^lecies  and  ^)pears  to  be  flexible.  Territonal  behavior  and 
reproductive  success  are  detomined  by  the  length  of  the  breeding  season, 
spacing  of  females,  timing  of  estrus,  and  thermoregulatory  needs. 

Steller  sea  lions  studied  at  Aho  Nuevo  Island,  CA,  have  a  six  week  puppitig 
period  during  which  females  are  extremely  gregarious.  Males  maintain 
historically  defined  territories,  which  after  initial  possession,  are  rarely 
contested  physically.  Males  never  leave  their  territories  during  the  breeding 
season  and  copulate  with  an  average  of  seven  females.  In  contrast  is  the 
Australian  sea  lion,  with  a  five  month  pupping  period  in  which  females  are 
non-gregaiious  and  differential  reproductive  success  of  males  is  low.  Male 
tenitories  are  plastic  in  time  and  space  and  reflect  the  temporal  and  physical 
spacing  of  the  females.  Between  these  extremes  are  the  CWomia  arid  South 
American  sea  lions. 

At  Afk)  Nuevo  Island,  die  declining  Steller  sea  lion  population  has  resulted 
in  a  contraction  of  breeding  areas  and  maintenance  of  high  female  density. 
Males  have  abandoned  some  of  the  previous  breeding  sites  in  response  to 
female  pupping  site  preferences.  As  in  other  sea  lion  sf^ies,  male  StellCT  sea 
lions  are  constraint  to  adapt  their  behavior  to  female  biology  and  behavior. 


FOOD  OF  STELLER  SEA  LIONS  IN  THE  ALEUTIAN  ISLANDS,  1990-91. 
Herrick,  R.  ,  K.  Chumbley^,  V.  Byrd^,  and  C.  Hutchinson' 
'National  Marine  Hanvnal  Laboratory.  Seattle,  WA  981  IS 
^U.S.  Fish  and  Wildife  Service,  Homer,  AK 


Recent  population  declines  of  Steller  sea  lions  /Eumetoplas 
iubatus)  have  been  hypothesized  to  be  caused  by  changes  in  the 
abundance  and/or  quality  of  their  preferred  prey.  However,  few 
data  are  available  on  the  food  habits  of  this  species  in  the 
Aleutian  Islands  (Al),  the  area  formerly  the  center  of  the 
species'  range.  Scats  were  collected  annually  <>100  per  year) 
during  1990-1993  by  NKPS  and  USF&WS  at  rookeries  and  haul-outs 
in  the  area  between  Ugatnak  Island  (in  the  eastern  AI)  and 
Agattu  Island  (in  the  western  AI)  during  both  summer  and 
winter.  These  materials  were  sieved  in  the  laboratory,  hard 
parts  (e.g.,  bones)  removed  and  dried,  and  prey  identifications 
made.  For  the  summers  of  1990-91,  163  samples  were  analyzed 
which  contained  identifiable  contents.  Of  these  samples,  149 
(91.4%)  contained  Atka  mackerel  fPleurooranwiua  monopter yq iu s ) 
of  which  114  (69.9%)  contained  only  Atka  mackerel.  The  only 
other  species  commonly  found  were  walleye  pollock  fTheraqra 
chalcooramma;  n“20  or  12.3%)  and  salmon  (Oncorhvncus  sp.;  n*21 
or  12.8%).  The  dominance  of  Atka  mackerel  in  the  diet  was 
common  throughout  the  AI  and  increased  from  69.6%  (16  of  23 
samples)  in  the  eastern  AI  to  91.0%  (61  of  67  samples)  in  the 
central  AI  and  98.6%  (72  of  73  samples)  in  the  western  AI.  The 
proportion  of  scats  containing  pollock  remains  decreased  in  a 
similar  fashion  from  17.3%  in  the  east  to  8.2%  in  the  west. 
There  is  little  data  on  the  historical  importance  of  Atka 
mackerel  as  a  prey  item.  The  one  AI  site  where  comparable  data 
exists  prior  to  1990  (Ugamak  Island  in  the  eastern  Al)  had  no 
mackerel  remains  in  11  scats  collected  in  1985,  although  all 
contained  gadid  remains.  By  1991  mackerel  was  found  in  all  10 
scats  collected,  but  only  1  had  gadid  remains.  This  shift 
parallels  large  changes  in  mackerel  and  pollock  biomass  which 
occurred  during  1983-91. 


A  VIABILITY  ANALYSIS  FOR  THE  ALASKAN  STELLER  SEA  UON  POPULATION 
Merrick,  R.  L.  and  Yoik,  A.  E. 

Nad(»al  Marine  Mammal  Laboratory,  Alaska  Fisheries  Science  Center,  Seattle,  WA  981 15 

The  woridwide  populsticm  of  the  Steller  sea  lion  {Eumetopiaa  Jubaius)  declined  more  than 
50%  between  ^  late  1960’s  and  1989;  nun^rs  in  Alaska  continued  to  decline  through 
1992.  The  q)ecies  was  listed  under  the  U.S.  Endangered  Species  Act  in  19SK)  as  threatened 
rangewide.  We  describe  a  population  viability  analysis  prepared  to  evaluate  the  potentiai  for 
extmctioo  of  the  Ala^  population.  Three  mixlels  v^re  devdoped  based  <m  (he  stochastic 
mode]  of  exponential  growth  of  Dennis  et  al.  (1991)  and  the  1985-92  population  trend.  Two 
of  the  modela  (an  dl  Alaska  model  and  a  Keoai  Peninsula-Kiska  Island  model)  were  based 
on  the  trajectory  of  the  sum  of  the  rookery  pc^nilations  within  Ibeir  re^ective  areaa.  A 
tlurd  vraa  baaed  <»  a  aiimdatitm  of  the  peculation  trajectories  of  individual  rodteries  in  the 
Kenai-Kiska  area.  All  &ree  models  pr^cted  the  Alaska  populatitm  will  be  reduced  to 
levels  ^croaching  extinction  within  100  years  from  the  present,  if  the  1985-92  trend 
perriste  into  the  feture.  Both  the  all  Ala^  and  Kenai-Kiska  models  predicted  the 
probd)ility  of  extinctira  near  1.0  at  100  years;  meui  times  to  extinction  were  75  snd  60 
years,  re^ectively.  The  individual  rookery  simulation  predicted  a  ItMiger  time  to  extinction 
due  to  tee  persistence  of  amdl  populations  on  several  rodeeries;  however,  the  probability  of 
extincti(»  wta  still  grmUer  tiurn  0. 10  at  100  years.  Results  uidicated  teat,  if  tee  1985-92 
trend  perrists,  tee  next  20  years  may  be  crucial  to  the  survival  of  the  Alaska  population. 
Popul^ons  oa  mod  rocteeries  would  be  reduced  to  low  levels  (mean  size  may  be  less  than 
100  adult  females).  After  20  years,  rocteeries  would  begin  to  disappear  as  tee  population 
cemtraets  to  tee  core  of  tee  range  m  tee  western  Gulf  of  Alaska  and  eastern  Aleutian 
Islands.  Afto-  most  nxteeries  have  been  vacated,  extinction  probabilities  will  increase 
rapidly.  Thus,  if  tee  1985-92  trend  pmsists,  in  100  years  tee  only  Steller  sea  lions 
remaining  in  the  U.S.  may  be  in  tiie  area  between  souteeastera  Alaska  and  northern 
California;  if  the  more  moderate  recent  (1989-92)  trtmd  continue,  teen  mean  times  to 
extinction  would  be  signiftomtly  longer  (i.e.,  148  for  Alaska  and  207  years  for  Kenai- 
£[iska). 


STELLER  SEA  LION  POPULATION  STATUS  AND  TRENDS 
Loughlin,  T.R.*,  R.L.  Merrick',  D.C.  Calkins^,  and 
J.L.  Sease' 

‘National  Marine  Mairanal  Laboratory,  National 
Marine  Fisheries  Service,  7600  Sand  Point  Way  NE, 
Seattle,  WA  98115;  ^Alaska  Department  of  Fish  and 
Game,  333  Raspberry  Road,  Anchorage,  AK  99502 

A  1989  range-wide  survey  of  Steller  sea  lions 
(Eumetopias  jubatus)  suggested  that  the  world 
population  was  about  116,000,  39-48%  less  than 
during  the  1960s.  Recent  aerial  and  ground 
surveys  of  adults,  juveniles,  and  pups  show  that 
the  population  is  continuing  to  decline  in  most  of 
Alaska,  but  that  populations  in  Oregon  and  British 
Columbia  are  unchanged.  In  Alaska,  a  total  of 
34,844  adult  and  juvenile  sea  lions  were  counted 
in  1992  at  95  trend  sites,  representing  a  decline 
of  70.2%  from  1979  (116,804)  and  4.4%  from  1991 
(36,459).  Estimated  annual  rates  of  decline  for 
32  Alaskan  rookeries  were  10.2%  (P<0.001}  for 
1979-92  and  5.4%  (P=0.06)  for  1989-92.  Pup  counts 
at  15  Alaskan  rookeries  declined  at  8.2-10.7%  yr' 
during  1990-93.  One  new  and  two  old  Alaskan 
rookeries  were  established  during  the  1990s. 

Counts  at  other  eastern  Pacific  rookeries  are 
similar  to  those  reported  in  1989.  Data  are 
unavailable  for  the  western  Pacific  Ocean 
rookeries.  A  second  range-wide  survey  is  planned 
for  1994. 


FORAGING  BEHAVIOR  OF  ADULT  FEMALE  AND  TOUNG-OF-YEAR  STELLER  SEA 
LIONS  IN  ALASKAN  WATERS. 

Merrick,  R.  L.  and  T.  R.  Loughlin 

National  Marine  Mammal  Laboratory,  Seattle,  WA  98115 


One  explanation  for  recent  declines  in  the  Alaskan  Steller 
sea  lion  f Eumetooias  lubatua)  population  is  that  it  is  duetto 
reduced  availability  of  preferred  prey.  Part  of  our  evaluation 
of  this  hypothesis  involves  the  use  of  satellite-linked  time- 
depth  recorders  (SLTDR's)  to  study  foraging  areas,  depths,  and 
effort  by  season  for  adult  female  and  young-of-year  Steller  sea 
lion  tEumetopias  ^ubatus).  Instruments  were  deployed  during 
1990-93  at  rookeries  and  haul-outs  throughout  the  Gulf  of 
Alaska  and  eastern  Aleutian  Islands.  Where  possible 
deployments  occurred  at  the  same  site  in  winter  and  summer,  and 
with  both  adult  females  and  young-of-year  in  winter.  Animals 
were  first  anaesthetized  using  Telazol,  and  the  SLTDR  was  then 
glued  to  the  back  of  the  sea  lion  using  fast  setting  five- 
minute  epoxy.  A  total  of  43  SLTDRs  were  deployed,  24  of  which 
provided  useful  data— 10  on  adult  females  in  summer,  9  on  adult 
females  in  winter,  and  5  on  young-of-year  animals  in  winter. 
During  summer,  adult  female  Steller  sea  lions  with  pups  forage 
close  to  land  (within  20  km),  make  brief  trips  (<  2  days),  and 
dive  to  shallow  depths  (<  30  ro).  However,  in  winter  trips  by 
adult  females  post  weaning  are  much  longer  in  distance  (>  300 
km  offshore)  and  duration  (up  to  several  months).  Dives  are 
also  deeper  (often  >  250  m).  Sea  lion  pups  by  their  sixth 
month  are  able  to  range  more  than  300  kilometers  in  a  trip,, 
although  most  of  their  dives  remain  shallow  (<  20  m)  and  brief 
(<  1  min).  From  these  data  we  conclude  that  adult  female  sea 
lions  can  exploit  prey  from  throughout  much  of  the  Gulf  of 
Alaska  and  Bering  Sea  ecosystems;  however,  young-of-year  sea 
lions  appear  more  restricted  in  their  foraging  depths.  As 
such,  young  sea  lions  would  be  more  vulnerable  to  changes  in 
the  vertical  distribution  of  their  prey,  and  could  be  more 
easily  food  limited. 


BEHAVIORAL  AND  POPULATION  ECOLOGY  OF  STELLER  SEA  UONS: 

A  COMPARATIVE  APPROACH 

Ono,K.  A. 

Biology  Board  and  Institute  of  Marine  Sdenoes,  Univeraty  of  Califemia, 

Santa  &uz,CA  95064 

The  elucidation  of  the  proximal  factors  respon^Ue  for  the  dedine  of  a  spedes  is 
difficult  unless  extensive  pre-decline  data  exist  with  which  to  compare.  In  the 
absence  of  a  Urge  data  base,  comparison  between  sites  with  differmg  ecological 
histories  may  help  determine  which  aspects  of  the  animal's  biology  is  affected, 
and  therefore,  what  types  of  changes  have  contributed  to  the  decrease.  Although 
the  Steller  sea  lion  (Eumetopias  jubatus)  has  uitdeigone  a  50%  range  wide 
reduction,  the  distribution  of  decline  has  not  been  unifonrt  Thb  study  compares 
behavioral  and  population  parameters  for  Steller  sea  lions  residing  in  three 
diffemtt  kxations:  (1)  AAo  Nuevo  Island,  central  California,  the  southernmost 
breeding  site  whidt  suffered  an  80%  dedine  between  1960  aivi  1980,  but  appears 
to  have  stabilized  over  the  last  10  years.  A  relatively  good  historical  databaW 
exists  for  this  popuUtion;  (2)  Marmot  Islarwl,  Gulf  (ff  Alaska,  mid-range  for  this 
spedes,  has  undergone  a  70%  decline  in  the  last  10  years.  This  population  has 
also  been  the  »b)ect  of  several  studies,  aiwl  (3)  Lowrie  Island,  southeastern 
Alaska,  has  increased  14%  in  the  last  8  years.  Otha*  than  census  counts,  there 
have  been  few  studies  performed  on  tlids  population. 

At  all  three  sites,  activity  budgets,  responses  to  thermal  regime,  female  feeding 
cydes,  suckling  rates,  fecundity,  and  copulation  rates,  as  well  as  other  population 
parameters  were  studied. 
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Tile  Dcciine  of  Steller  Sea  Lions  and  the  Development  of 
Commercial  Fisheries  In  the  Gulf  of  Alaska  and  Aleutian  Islands 
Trites,  A.W.  and  Larkin.  P.A. 

Marine  Mammal  Research  Unit,  Hsheries  Centre, 

University  of  British  Columbia.  Vancouver.  B.C.  Canada.  VCT 1Z4. 

The  goal  of  our  study  was  to  estimate  the  total  population  size  of  sea  lions  in  Alaska  and 
develop  a  simulation  model  to  explore  the  role  that  harvesting  and  incidental  kills  by  nsheries 
may  have  played  in  the  decline  of  Steller  sea  li<His.  We  also  attempted  to  relate  the  population 
declines  to  the  amount  of  Hsh  caught  near  sea  lion  rookeries  and  to  the  nuntiwr  of  vessels 
fishing  from  1950  to  1990.  Using  life  tables  toestimate  population  size,  the  numbers  sea 
lions  were  estimated  for  all  rookeries  for  which  information  was  available  in  each  of  six  areas 
in  the  Gulf  Alaska  and  Aleutian  Islartds.  The  total  population  appears  to  have  risen  from 
150.000  to  210.000  from  the  mid  1950s  to  1967.  The  pt^lation  was  then  stable  for  roughly 
ten  years,  then  increased  to  225.000  by  1979.  Since  then  it  has  decreased  to  about  85,000. 
Most  of  the  decliite  took  place  in  Ara  3  (Kodiak  region)  but  there  were  also  significant 
declines  in  Areas  4  to  6  (westward  of  Kodiak).  Increases  have  occurred  in  the  smaller 
populations  of  Areas  1  and  2  (southeast  Alaska  and  Prince  William  Sound).  A  major  growth 
in  domestic  fisheries  occurred  after  the  declaration  of 200  mile  zones.  The  mditional  fisheries 
for  salmon,  herring  and  halibut  were  augmented  by  majw  groundfish  fisheries.  The  decline 
in  the  numbers  of  sea  lions  has  been  coincidental  wtdi  the  growth  in  the  numbers  and  size  of 
vessels  and  the  increase  in  catch.  The  stahniTatioo  in  the  numbers  of  sea  lions  in  the  Gulf  of 
Alaska  from  1956  to  1980can  be  attributed  to  the  direct  effectofincidental  capture  in  fishing 
gear,  the  shooting  of  tea  lions  and  the  harvesting  of  adults  and  pupa.  Ibwever.  these  factors 
explain  but  a  small  portioa  of  the  recent  popul^ion  decline,  fioiB  1980  to  the  preaenL  Some 
tea  lions  are  mtsaing  in  the  arithmetic  of  population  dynamics  which  cannot  be  accounted  for 
by  movements  of  aaimals  from  one  area  to  another.  Whether  these  losses  are  caused  by  the 
removal  of  foodresouroes  it  aciicunutantial  possibility,  but  evidence  of  local  abundance  of 
food  resottioes  at  particular  times  of  the  yetr  for  particular  segments  the  population  is 
needed  to  build  a  convincing  case.  Othercauses.tuchasdiseasesandparasitesmustalsobe 
kept  in  mind  as  pouible  contributing  factors. 


THE  RELATIONSHIP  BETWEEN  BODY  CONDITION  AND 
THERMOREGULATORY  COSTS  IN  STELLER  SEA  LION  TOPS 
Williams.  T.M.,  Davis  ,  R.W. ,  Castellini^,  M.A., 
Loughlin^,  T.R.,  Calkins*,  D.G.,  and  Sease^,  J. 
NCCOSC/NRaD,  Kailua,  HI  96734,  Texas  ASM  University, 
‘University  of  Alaska-Fairbanks,  ’NMFS-National  Marine 
Mammal  Lab  and  ‘Alaska  Department  of  Fish  and  Game 

The  energetic  cost  of  thermoregulation  in  pinnipeds 
often  depends  on  the  thermal  characteristics  of  an 
Insulating  layer  of  blubber.  In  this  study,  we 
examined  the  quality  and  quantity  of  blubber  in 
Steller  sea  lion  pups,  and  assessed  their  effect  on 
heat  loss  and  thermal  costs.  Skinfold  thickness  (ST, 
an  index  of  blubber  thickness) ,  heat  flow,  and  skin 
temperature  were  measured  for  six  different  anatomical 
sites.  Data  were  collected  on  pups  from  three  islands 
in  Alaska:  Marmot  (n  =  11  pups),  Lowry  (n  =  38)  and 
Chlrikof  (n  =  22)  Islands.  ST  was  positively 
correlated  with  mass  (r  =  0.65,  n  =  71),  where 

Skinfold  thic)(ness  (mm)  =  0.50(ma5s  in  kg)  4  1.75. 
Body  mass,  regional  heat  flow,  and  skin  and  rectal 
temperatures  were  similar  for  )cnown  age  pups  from 
Lowry  and  Chlrikof  Islands.  In  comparison.  Marmot 
Island  pups  had  smaller  skinfold  thicknesses 
coincident  with  lower  body  mass.  Insulating  quality 
of  the  blubber  was  also  lower  in  these  pups.  As  a 
result,  the  thermal  energetic  costs  calculated  for 
Marmot  Island  pups  were  higher  than  values  for  Steller 
pups  from  the  other  two  rookeries. 
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DIET  PREDICTION  OF  THE  LONG-FINNED  PILOT  WHALE 
(GLOBICEPHALA  MELAS)  USING  CARBON  AND  NITROGEN 
STABLE  ISOTOPE  TRACERS. 


Abend,  A.i '3,  J.  Finn'**  and T.  D.  Smith® 

'<Dept.  of  Forestry  and  Wildlife,  U-  of  Mass.,  Amherst,  MA  01003 
®Nationai  Marine  Fisheries  Service,  Woods  Hoie,  MA  02543 
3Texas  A  &  M  University,  Galveston,  TX  77551-5923 

The  question  of  whether  long-finned  piiot  whaies  are  activeiy 
targeting  a  singie  species  or  are  feeding  on  whatever  is  avaiiabie 
has  yet  to  be  determined.  Stabie  isotope  measurements  have  been 
previously  used  to  trace  the  diets  of  birds,  mammals,  and  fish  and 
can  indicate  the  short  and  long-term  diet  of  an  animal.  The  carbon 
Isotope  ratios  i^C/i^C  indicate  the  ultimate  source  of  the  diet, 
whereas  the  nitrogen  isotope  ratios  *3(4/14^  reflect  the  trophic  level. 

Carbon  and  nitrogen  stable  isotope  ratios  were  determined  for 
skin,  muscle,  and  blubber  of  three  female  long-finned  pilot  whales 
incidentally  taken  in  the  Mid-Atlantic  Bight  foreign  mackerel  fishery 
and  three  female  long-finned  pilot  whales  stranded  on  Cape  Cod. 
Stable  isotope  values  were  also  determined  from  known  prey 
sampled  from  the  surrounding  geographic  areas.  Combining  a  diet 
model  with  estimated  turnover  rates  of  the  three  tissues,  I  predicted 
the  diets  of  these  whales.  The  short-term  indicator  skin,  predcted  a 
mixed  diet  of  Atlantic  mackerel  {Scomber  scombnjs)an<l  long-finned 
squid  {Loligo  pealei).  But  the  muscle  and  blubber  predicted  a 
medium  atKf  long-term  diet  of  long-finned  squid. 


EFFECTIVENESS  OF  AN  ENVIRONMENTAL  ENRICHMENT  DEVICE  IN 
IMPROVING  THE  WELL-BEING  OF  CAPTIVE  PACIFIC  WHITE-SIDED 
DOLPHINS  AND  PACIFIC  HARBOR  SEALS 
Aday,  C.R. .  Markowitz,  H.,  and  Gubbins  C. 

Dept,  ot  Biology,  San  Francisco  State  University,  1600  Holloway  Ave.,  San 
Francisco,  CA  94132 

An  eight-keyed  apparatus  was  made  available  to  a  group  of  captive  marine 
mammals,  two  female  Pacific  white-sided  dolphins  {Lagenorhynchus 
obliquldens)  and  three  female  Pacific  harbor  seals  {Phoca  vitulina  richardsl). 
This  device  allowed  the  animals  to  request  any  of  eight  reinforcers  (fish, 
tactile  stimulation,  a  surface  water  jet,  a  ring,  a  ban,  dolphin  sounds,  classical 
music,  or  popular  music)  each  of  which  corresponded  to  one  ot  the  keys. 
The  apparatus  was  made  available  to  the  animals  three  days  per  week,  for 
two  25-minute  sessions.  Baseline  behavioral  data  were  collected  for  each  of 
the  animals  for  comparison  to  behavior  of  the  animals  during  experimental 
sessions.  Two  separate  studes  were  done,  one  In  which  behavioral  data 
was  collected  by  focal  group  samping,  and  a  second  one  using  focal  animal 
sampling.  Data  were  also  collected  on  usage  of  the  apparatus. 

All  animals  were  seen  to  use  the  apparatus.  Use  of  the  apparatus  dkl  not 
decrease  significantly  over  time.  Key  1 ,  fish,  was  the  key  most  often  pressed 
during  group  sessions.  Two  of  the  five  animals,  one  dolphin  and  one  seal, 
accounted  for  80%  of  the  key  presses.  Increased  time  spent  in  active 
behavior,  decreased  frequency  of  agonistic  behavior,  and  decreased 
frequency  of  wall-touching  (a  stereotypic  behavior  seen  only  In  the  dolphins) 
were  used  as  Indicators  of  Increase  well-being.  Analysis  of  behavior 
showed  evidence  of  increased  well-being  for  the  dolphins  In  the  experimental 
sessions,  according  to  all  of  the  above  behavioral  measures.  The  seals' 
behavior  showed  no  evidence  of  any  changes  in  any  of  the  behavioral 
measures.  Behavioral  evidence  supported  the  hypothesis  that  availability  of 
this  apparatus  had  a  significant  positive  effect  on  the  well-belrig  of  the 
dolphins:  however,  availability  of  the  apparatus  apparently  had  no  significant 
effect  on  the  well-being  of  the  seals. 
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ASPECTS  OF  BIOLOGY  AND  POLLUTANT  LEVELS  IN 
HARBOUR  PORPOISES  PHOCOBNA  PHOCOENA  (L.) 
STRANDED  ON  THE  DUTCH  COAST,  1990-1993. 
Addink,  M.J.’,  M.  Garcia  Hartmann’'^,  C.  Smeenk\ 
P.  Mulder^  &  A.J.i.NI.  Verhoeven^. 

Mwwum  P.O.  Bok  9617.  2300  RA  N*Lh«ri»nct«.  *S**J 

******^h  wid  ftohAbffrivtwn  C«ntr*.  HooldtlrtM  94a,  9999  AG  Piatarburan,  tha 
Na(harlanda.^Cam/«  f«f  CAamiatry  an4  tb#  Enviranmant,  LaMan  tJniwtiP/.  Gatlaaus 
Laborateriaa,  f>.0.  Sox  9602,  2300  «A  UWan.  «Ka  NatKaHand*. 


Blubber,  liver  and  kidney  samples  of  ca,  30 
stranded  harbour  porpoises  from  the  Dutch  North  Sea 
have  been  analyzed  for  organochlorine  contaminants 
such  as  pesticides  and  PCB's.  Levels  of  dioxines  and 
planar  PCB's  iwere  also  determined  within  a  subsample. 
The  results  will  be  compared  with  pollution  levels  in 
stranded  and  bycaught  porpoises  from  other  parts  of  the 
North  Sea. 

Moreover,  the  relation  to  parameters  like  age, 
reproductive  status  and  iength/weight  ratio  were 
investigated.  One  striking  aspect  is  the  predominance  of 
immature  females  in  the  sample.  Association  between 
the  degrees  of  pollution  and  biological  aspects  will  be 
discussed. 


THE  EFFECTS  OF  PHOTOGRAPHIC  MATCHING  ERRORS  ON  POPULATION 
ESTIMATES  OF  FIN  WHALES  USING  CAPTURE-RECAPTURE  DATA 
Agler,  B.A. 

College  of  the  Atlentic,  205  Eden  Street,  Bar  Harbor,  Maine  04609 

This  paper  uses  the  correction  factors  developed  by  Agler  (1992)  to  evaluate  the 
effect  of  re>i(5ei)t)ficatioJi  errors  on  the  Petersen  estimate  when  estimating  population 
size  of  fm  whales  (Balaefloptefa  phyyalus).  I  also  examine  the  effects  of  sample  size 
and  the  number  of  resightings  on  a  population  estimate.  Corrected  estimates  were 
consistently  lower  tbaa  chose  given  by  the  Petersen  estimate  and  die  Bailey's 
binomial  E^el  when  resightiag  rates  were  <  60%  of  the  second  sample  (120 
individuals).  Differoices  between  the  corrected  and  uacorrected  estimates  were 
affected  more  by  the  number  of  resigbtings  than  by  the  actual  number  of  individuals 
sampled.  When  the  resighting  rate  was  less  than  15  %  of  the  second  sample  (30 
individuals),  the  difference  between  the  corrected  and  uncorrected  population 
estimates  increased  maikedly.  When  the  number  of  resightings  was  reduced  from 
S%  (10  individuals)  to  2,5^  (5  individuals),  the  correct  estimate  increased  by 
only  16%,  while  the  Petersen  estimate  increased  by  50%.  Thus,  when  resighting 
rates  were  jC  5%,  the  Petersen  ^timator  differed  from  the  corrected  estimate  by  7S- 
61  % .  This  poses  a  problem  for  many  marine  mammal  researchers  who  use  these 
models,  because  resighting  rates  often  are  low.  Differences  among  estimates  by 
observers'  experience  level  reinforce  the  need  to  use  experienced  observers  only, 
inexperienced  observers  made  more  errors,  which  caused  them  to  underestiimte 
population  size  at  resighting  rates  :<  50*^%  (100*120  individuals)  and  overestimate 
population  size  at  higher  rates,  when  compared  with  experienced  observers.  The 
increased  variability  in  scores  among  inexperiraced  observers  caused  the  upper  and 
lower  estimates  to  be  much  wider  than  those  found  for  experienced  personnel. 


GROWTH  AHD  MATURITY  PARAMETERS  OF  WESTERN  MEDITERRANEAN 

STRIPED  DOLPHINS  (Stenella  coeruleoalbal 

Aguilar ,A.(1);  CaUada,N.(l};  Grau,E.(l)  and  Locl(yer,C.{2) 

1)  Dept  of  Animal  Biology,  University  of  Barcelona,  Spain. 

2)  Sea  Hanmal  Research  Unit,  Cambridge  CB3  OET,  U.K. 

Seven  biological  parameters  associated  with  growth  and 
maturity  Mere  determine  for  the  striped  dolphin  population 
inhabiting  the  western  Mediterranean  and  compared  with  the 
eastern  Atlantic  and  Japanese  populations.  Parameters 
examined  were:  maximum  body  length,  extent  of  sexual 
dianrphism,  age  at  sexual  maturity  in  females,  length  at 
birth,  age  at  fusion  of  vertebral  epiphyses,  age  at  fusion 
of  nasal  bones,  and  age  at  fusion  of  distal  rostrum.  Length- 
associated  parameters  were  obtained  from  published  stranding 
records  of  striped  dolphins  from  the  whole  western  basin, 
while  age-related  parameters  were  calculated  from  a  sample 
of  120  dolphins  collected  off  the  eastern  coast  of  Spain. 
Growth  and  maturation  rates  were  found  to  be  much  lower  for 
the  Mediterranean  population  than  for  the  Japanese  one.  Body 
length  and  length  at  birth  were  smaller  in  the  western 
Mediterranean,  intermediate  in  the  eastern  Atlantic,  and 
largest  in  Japanese  waters.  However, relative  to  body  length, 
length  at  birth  remained  constant  at  about  42%  for  the  three 
populations.  Food  availability  and  density-dependent  factors 
probably  explain  the  geographical  differences  observed. 


DIGITAL  SIGNAL  ANALYSIS  OF  WEDDELL 
SEAL  VOCALIZATIONS  FOR  INDIVIDUAL 
IDENTIFICATION. 

Ajmi,  A.  R.  and  Castellini,  M.  A. 

Institute  of  Marine  Science,  University  of  Alaska  Fairbanks,  Ai 
99775-1080 

We  have  begun  work  using  computer  enhanced  digital  signal 
processing  (DSP)  to  analyze  marine  mammal  vocalizations. 
Digital  signal  processing  entails  the  break  down  of  the  original 
speech  waveform  into  simpler  sinusoidal  waves.  This  break  down 
allows  for  a  more  detailed  analysis  of  animal  vocalizations 
including  individual  identification.  Antarctic  Weddell  seals 
(Lepronychoies  weddellii)  are  very  vocal  animals,  having  the 
largest  repertoire  of  calls  in  the  pinniped  family.  Several  hours  of 
Weddell  seal  recordings  were  taken  during  the  1993  Antarctic 
spring  field  season  in  the  McMurdo  Bay  area.  Recordings  were 
made  using  a  Nagra  IV  recorder  and  analyzed  using  a  Kay 
Elemetrics  time  frequency  system.  Digiti  analysis  of  the 
recordings  and  technical  a^tects  of  applied  DSP  will  be  presented. 


Funded  by  ICWW,  CICYT  project  NAT91 -1128-004-02,  UK-Spain 
Integrated  Actions  and  a  FPI  fellowship  (MFC,  Spain). 
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G^ETIC  EVIDENCE  FOR  SITE  nDELITY  OF  BREEDING  GREY  SEALS  AT  TWO 
BRITISH  SITES:  NORTH  RONA  AND  THE  ISLE  OF  MAY 
Allen,  P.J.  and  Goodman,  S.J. 

University  of  Cambridge,  Department  of  Genetics,  Downing  Street.  Cambridge, 
CB2  3EH 


Microsatellites  comprise  tandem  repeats  of  veiy  short  motifs  (1  -5  nucleotides  In 
lertgth)  which  occur  abundantly  tfiroughout  all  eukaryotic  genomes.  Such 
sequences  are  prone  to  a  process  termed  slippage,  which  has  the  net  result  that 
microsateilite  loci  exhbit  high  levels  of  lertgth  varisbilrty.  Microsatellite 
polymoiphism  can  be  quantified  by  polymerase  chain  reaction  (PCR)  amplification, 
the  products  being  rested  to  single  nucleotide  resolution  on  polyacrylamide 
sequencing  gels. 

Microsatellites  are  increasingly  being  used  as  genetic  mailters  to  assess 
behavioural  strategies  and  social  organisation  in  wild  populations.  A  number  of 
microsatellite  kxi  tove  been  dorted  from  grey  arxl  common  seal  DNAs.  Four  of 
these  loci  have  been  used  to  screen  250  grey  seals  from  each  of  two  breeding 
colonies;  North  Rona,  off  the  north-west  coast  of  Scotland,  and  the  Isle  of  May, 
situated  at  the  mouth  of  the  Firth  of  Forth  on  the  east  coast.  Radio-  and  satellite- 
tracking  of  individual  animate  has  demonstrated  that  adult  grey  seats  range  widely 
outside  the  breeding  season,  irtdicating  that  movement  between  the  two  study 
sites,  separated  by  approximately  500km,  is  within  their  capabilities.  Interchar>ge  of 
individuals  between  colonies  during  the  breeding  season  would  result  in 
considerable  gene  flow  artd  hence  genetic  homogeneity.  Results  from  this  study, 
however,  show  significarTt  allele  frequency  differences  between  the  two 
populatkms  for  3  of  the  4  loci  studied.  Such  genetic  differentiation  implies  that 
there  is  little  interchange  of  animate  between  the  two  sites,  resulting  in  limited  ger>e 
flow.  This  could  be  ex^ined  either  by  a  major  east-west  population  sub-division  or 
by  strong  fidelity  of  both  sexes  to  their  natal  breeding  sHe/cdony. 


PDPUTAITON  CHWVOFRISnCS  OF  A  WltTlTT?  RFTUnTAI,  MWMFJ;  (IRICHECHB  MWPfllB) 
POPUTAnai  AT  HKKASSA  SPfCDCH,  CaWIY,  PTORTnA:  l9fiM993 

Almeicfe,  J.E.  and  MorrisV  J.6. 

Depeirtnert  of  Biolooicil  QdnwE,  Florida  institute  of  Ttedtolcgy, 

Mslbounne,  FL.#  32901 

ObBeanaticns  cf  manatees  ccr^re^tii^  in  the  hive  water  Run  (BWR) 
porticn  of  ftnosassa  Spdnjs,  Fl.  were  trade  during  tie  winters  of  1982-1993. 
This  site  hsis  previously  lacted  the  dstailed  studies  neoessiry  to  determine 
if  sanctmry  status  is  varranted.  instead,  it  Yas  been  oaisidsced  a 
ooTpanaTt  cf  the  Crystal  Ri\rer  refugiim,  located  tm  miles  rpith  of  the  site. 
Surveys  were  trade  witii  smriqsl  to  teoord  scar  patterns  by  taking  undervater 
phctcB,  video,  and  scar  drarings.  Dsita  were  ertetd  into  a  catalog  at 
the  Flalda  Institute  of  Ifechnology.  of  tiie  977  ren’nlpri  si^itings  of 
iranatees,  513  v«e  identified  and  209  were  entered  into  the  catalog  as 
indiviAals. 

Qii-Square  analysis  «s  used  to  determiiB  if  dif  feteross  between  the 
observxi  papulation  puHneters  vos  significant.  Swintning  (35.1%)  and 
brtton  rstirq  (32,9%)  were  the  ncet  fregugiUy  cteerved  activity,  vhile 
feedir^  (8.6%)  and  repi.airti\ra  behavior  (4.2%)  were  least  likely  to  be 
observed,  si^estiiig  that  in  the  HWR  are  reserving  energy  and 

restai^.  fteles  acoomted  fcr  43.3%  of  the  pcpulatioi,  ^^lile  49.7%  were 
females.  The  najor  carpneit  of  the  pcpulatiai  cosistied  of  adults  (52.8?;) 
wito  healing  cr  healed  scars.  Jm^iiles  irade  vp  43%,  f4^e  calves 
ccntributed  to  6%.  Resident  aniirals  aaoounted  far  20%  of  the  pcpulaticn, 
vhile  transients  irede  ip  80%.  of  the  individual  rmmrpp^  observed,  26% 
were  recorded  in  the  BHR  in  mare  than  cns  year.  This  shows  ttot  marstees 
are  returning  to  tois  refuge  cn  a  yearly  b^is.  These  cfata  sippart  the 
reccmnentfeticn  that  Ifcncsassa  firings  be  designated  a  distinct  winter 
itai'HltiH  sanctuary. 


A  MOLECULAR  ANALYSIS  OF  MALE  MATING  SUCCESS  AND 
SHARED  PATERNITY  IN  THE  GREY  SEAL 
*Amos,  W.,  ^Pomeroy,  P.P.  &  ^wiss,  S. 

1  Department  of  Genetics,  Downing  Street,  Cambridge.  CB2  3EH.  U.K. 

2  Sea  Mammal  Research  Unit.  BAS.  Madingley  Road.  Cambridge. 

Grey  seals  breed  colonially  at  remote  sites  around  the  British  Isles  and 
elsewhere.  Within  the  breeding  colony  males  compete  aggressively  for 
access  to  the  more  numerous  females.  We  have  used  DNA  fingerprinting  in 
order  to  investigate  male  reproductive  success  and  whether  the  considerable 
site  fidelity  shown  by  both  sexes  results  in  the  production  of  full  sibs. 
Amongst  133  mother-pup  pairs  tested  against  70  males  we  found  that 
although  dominant  males  gain  more  paternities  than  subordinates,  their 
monopoly  is  not  as  great  as  their  domination  of  mating  opportunity 
suggests.  This  may  be  either  because  of  sneaking  by  subordinates  or 
because  some  females  are  fertilised  outside  the  breeding  colony. 

Comparing  the  DNA  fingerprints  of  pups  bom  to  the  same  female  in 
different  years  we  found  that  some  30%  were  full  sibs.  Much,  but  not  all 
of  this  can  be  accounted  for  by  parental  site  fidelity. 


SPATIAL  PATTERNS  IN  MARINE  MAMMAL  DISTRIBUTION  AND 
ABUNDANCE  IN  THE  GULF  OF  THE  FARALLONES 
Allen,  S.G.  and  Ainley,  D.G. 

National  Park  Service,  Western  Region,  600  Harrison 
Street,  Suite  600,  San  Francisco,  CA  94107-1372  and  Point 
Reyes  Bird  Observatory,  4990  Shoreline  Hwy,  Stinson 
Beach,  CA  94970 


Marine  resource  managers  increasingly  require 
sophisticated  methods  to  analyze  abundance  and  spatial 
distribution  of  marine  mammals  and  to  assess  the  effects 
of  human  activities.  A  geographic  information  system 
(GIS)  is  a  powerful  tool  for  analyzing  spatial 
relationships.  Our  objectives  were  to  1)  map  marine 
mammal  distribution  and  abundance  in  the  Gulf  of  the 
Farallones  based  on  at-sea  surveys,  1985-1991,  and  2) 
characterize  the  ecological  relationships  of  marine 
mammal  distribution/abundance  and  environmental 
variables.  Results  indicate  that  persistent  physical 
features  {eg.  depth,  distance  to  land)  best  explain 
spatial  variability;  we  detected  segregation  of  species 
along  the  continental  slope,  outer  shelf  and  nearshore. 
We  then  designed  predictive  models  of  distribution  and 
abundance  using  GIS  and  tested  the  model  accuracy  with 
data  collected  in  1992.  We  applied  the  results  of  the 
predictive  models  to  coastal  zone  management  issues  such 
as  the  location  of  offshore  dredge  spoil  dumpsites. 


LIFE  HISTORY  OF  FRASER'S  DOLPHIN  BASED  ON  A  SCHCX)L  CAPTURED 
OFF  THE  PACIFIC  COAST  OF  JAPAN 
'Atnano.  M.,  ‘Miyazaki,  N.,  and  \anagisawa,  F. 

'Depaitment  ol  Zoology,  Kyoto  University,  Sakyo,  Kyoto  606-01,  Japan.  ‘Otsuchi 
Marine  Research  Center,  Ocean  Research  InstHute,  The  University  of  Tokyo, 
Otsuchl,  Iwate  028-11,  Japan.  ‘Taljl  Whale  Museum,  Taljl,  Wakayama,  649-51, 
Japan. 

We  descrtte  life  history  vahabtes  of  Fraser's  dolphin  {Lagenodelphis  hosel),  a 
little  known  delphinid  species,  based  on  a  school  captured  by  the  driving  fishing 
method  In  Japan.  A  mixed  school  ol  about  1 ,000  Fraser's  dolphins  and  melon¬ 
headed  whales  was  driven  to  Taljl,  Wakayama  Prefecture,  on  29  January  1991, 
and  a  third  ol  the  animals  In  school  were  killed.  We  examined  110  Fraser's 
dolphins  and  tried  to  estimate  some  life  history  parameters,  though  the  data  were 
from  only  one  school  and  some  sampling  bias  was  Inevitable.  The  sex  ratio  was 
alimst  t:t  and  mature  dolphins  of  both  sexes  were  most  prevalent.  The  school 
structure  corresponded  to  that  ol  a  non-mating  mature  school  ol  striped  dolphins. 
Based  on  the  dental  GLG  Inspection,  the  oldest  animals  were  two  males  and  a 
female  of  17.5  yr.  Age  and  body  length  at  sexual  maturity  were  estimated  at  7-10 
yr  and  220-230  cm  In  males  and  5-8  yr  and  210-220  cm  In  temales.  Mature  males 
were  larger  in  body  length  than  mature  females  and  showed  apparent  secondary 
sexual  features:  deepening  of  tail  stocks,  and  widening  and  darkening  of  lateral 
black  bands.  The  annual  ovulation  rate  was  0.49.  Gestation  period  calculated 
from  length  at  birth  (110  cm)  was  about  12.5  months  and  the  calving  season  is 
thought  to  occur  In  spring  and  probably  also  In  tall.  The  reproductive  cycle  of 
temales  was  estimated  to  be  about  2  yr.  These  life  history  parameters  of  Fraser's 
dolphin  are  comparable  with  those  of  striped  and  spotted  dolphins  in  the  western 
North  Paclllc,  except  tor  longevity.  The  reproductive  rate  of  this  species  may  be 
lower  than  other  pelagic  delphinids.  It  the  observed  shorter  longevity  Is  real. 


NEW  REAUSTIC  ESTIMATES  OF  POLAR  BEAR  SURVIVAL 
Amstrup,  S.C.,  and  Dumer,  G.  M. 

Alaska  Fish  and  Wfildlife  Research  Center,  U.  S.  Fish  and  Wildlife  Service, 
toil  East  Tudor  Road,  Anchorage,  AK  99503 


Annual  adult  survival  rates  in  the  high  90  percentile  range  appear 
necessary  to  sustain  population  sizes  of  polar  bears  {Ursus  marilimu^ 
and  other  large  mammals  with  phlegmatic  reproduction.  Past  estimates 
of  survival  rates  tor  adult  polar  bears  have  been  between  0.85  and  0.93, 
with  most  in  the  middle  80  percentile  range.  These  estimates  fall  far  short 
of  necessary  survival  rates!  Prior  efforts  at  modeling  polar  bear 
population  dynamics  have  been  severely  hampered  by  the  persistent 
need  to  arbitrarily  "upgrade"  survival  rate  inputs  for  adults.  Under 
sampling  of  newborns  and  absence  of  a  measure  of  total  litter  loss  also 
have  meant  that  past  estimates  of  early  survival  in  polar  bears  were 
compromised.  In  an  attempt  to  derive  realistic  estimates  of  survival  for 
adult  polar  bears  and  dependent  young,  we  fitted  304  adult  female  polar 
bears  with  radio  transmitting  collars  between  1981  and  1992. 

Instaimented  bears  were  periodically  revisited  to  ascertain  their  status 
and  the  status  of  their  accompanying  cubs.  Data  were  analyzed  with  the 
staggered  entry  modification  of  the  Kaplan-Meier  sunrivorship  model.  The 
annual  survival  rate  estimated  for  adult  female  polar  bears  was  0.973  with 
a  95%  Cl  of  0.956-0.986.  Cub  survival  from  den  emergence  to  weaning 
was  0.676  (0.636-0.704).  These  unbiased  and  realistic  survival  rates  will 
be  invaluable  new  Inputs  into  population  projection  and  analysis  models. 
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THE  BRYDES  WHALE,  BALAENOPTERA  EDENl  ANDERSON 
1878:  DISTRIBUTION  IN  THAI  WATERS  WITH  REMARKS 
ON  OSTEOLOGY 
Amdenen,  M.  and  Kimze.  C.C. 

Zoological  Museum,  Umveraity  of  Copeubageu,  Uiiivmsitet^>aikCT 
15,  DK-2I00  Copeaihagea  0,  Denmaik 

Eight  nearly  conqdele  skeletons  of  bdeen  wh^es  origiiiatmg  from 
die  Gulf  of  ThailMd  and  die  Andaman  Sea  were  exaauned  and 
identified  as  Brydes  whales  (Baloenoptera  edeni)  based  on  die 
characters  reviewed  by  Oinura  et  at.  (1981).  The  material  included 
qiemmens  earlier  referred  to  as  mndce  {B.  acutorosirala)  or  sei 
whales  (B.  borealis)  by  Ldtagul  &  McNeely  (1977),  The  Brydes 
whale  hence  is  Ae  mdy  rorqual  positively  iitotified  fiom  Thai 
watos. 

Two  specimens  Ims  dum  9  m  Icmg  had  ep^iyses  unfused  and 
were  regarded  as  immatiire,  one  qieciiiien  of  md^wu  length  was 
ratenBecUate  whilst  five  qiecimens  9  m  Imig  or  longer  had  fiised 
qiqihyses  and  were  regarded  as  mature  imiiiMls  The  vertebral 
formulae  was  C  7,  D  11-13,  L  10-13,  Ca  8+  -  17+  =  39+  -  48+. 
Them  were  between  3  and  S  double  headed  and  between  8  and  10 
angle  headed  ribs  on  each  side.  SkuU  and  bone  measurements  of 
adult  Thai  qiecmiens  were  fiiund  to  be  intermediate  between 
offshore  Brydes  whales  r^xnted  by  anUer  researchers  and  manke 
whales,  and  are  believed  to  belong  to  die  coastal  form  of  die  Brydm 
whale  (in  sensu  Bmt  1974). 


SPERM  WHAT.F-S  behavior  OFF  THE  CANARY  ISLANDS 

Andrd,  M.,  Ramos,  A.G.,  Ortiz  ,  J.M.,  Herrera,  R. 
Canarian  fterine  tfenmal  Centre,  Department  of  Biology, 
Uhiversity  of  Las  telmas  de  Gran  Canaria, 

35016  las  Palmas  de  Gran  Canaria,  Canary  Islands,  %>aln. 


^lerm  whales  (Physeter  niacrocephalus)  grcrjis  are  found 
a  few  nautical  miles  off  the  Canarian  coasts,  vdiere  the 
maritime  traffic  betweei  the  islands  is  intense.  The 
knowledge  of  ^lerra  vdiales  movements  in  this  area  is  of 
primary  inportance  for  the  comnercial  corrpanies  to  avoid 
accidental  collisians. 

The  aim  of  this  study  (started  in  October  1992  and  due 
in  September  1994)  is  to  provide  informations  cn  the 
behavior,  grct^  couposition  and  seasonal  distribution  of 
mierm  vdikles  in  this  particular  part  of  the  North  Atlantic. 
The  possible  relaticn  between  vdiales  presence  and  sea- 
surface  tenperature  is  also  vuider  study. 

Female  uperm  vdiales  groups  have  been  follcwed  between 
the  main  islands,  by  using  acoustic  techniques  involving 
towed  hydrophones  and  a  directional  hydrophone  mounted 
aboard  a  relatively  small  research  vessel. 

The  preliminary  results  indicate  that  sperm  vfoales 
groups  were  first  detected  in  the  area  of  interest  at  the 
end  of  January  1993. 

The  first  trackings  underline  a  regular  movmnant  of  the 
groups  between  the  islands,  follcwing  the  exact  contour  of 
the  coast,  with  no  obvious  relation  with  the  variation  of 

T&  satellite  Images  of  the  sea-surface  tenperature  so 
far  analysed  confirm  the  possibility  of  the  presence  of 
sperm  vdiales  groips  cn  the  edge  of  cold  water  fronts. 


METABOLIC  AND  CARDIOVASCULAR  ADJUSTMENTS  TO 
DIVING  IN  NORTHERN  ELEPHANT  SEALS  (MIROUNGA 
ANGUSTIROSTRIS). 

Andrews,  R.D.',  Jones,  D.R.’,  Williams,  J.D.^,  Crocker,  D.E.^, 
Costa,  D.P.^,  and  Le  Boeuf,  B.J.^. 

'Dept,  of  Zoology,  University  of  British  Columbia,  Vancouver, 
B.C.  and  ^  Biology,  University  of  California,  Santa  Cruz,  CA. 


Our  observations  of  repetitive  long  duration  dives  and 
instances  of  profound  bradycardia  during  such  dives  suggest 
that  metaboiic  adjustments  may  accompany  the 
cardiovascuiar  ones  to  maximize  oxygen  conservation  and 
increase  underwater  endurance.  Therefore,  the  at  sea  energy 
consumption,  dive  depth,  swim  velocity,  heart  rate,  and  body 
temperature  of  translocated  juvenile  elephant  seals  were 
measured  using  '“0  doubly  labeled  water  and  purpose-built 
data  loggers.  Mean  dive  statistics  were;  duration,  15  min.; 
surface  interval  (SI),  1.7  min.;  dive  heart  rate  (HR)  40  beats 
per  min.  (bpm);  SI  HR,  108  bpm;  swim  speed,  1.1  m/s.  Core 
body  temperature,  measured  using  implanted  thermistors, 
decreased  as  much  as  4°  C  at  the  onset  of  diving.  At  sea 
oxygen  consumption  of  seals  spending  89%  of  the  time 
submerged  was  only  0.8  -  1 .3  times  the  rate  measured  during 
on-shore  fasting.  Such  a  low  field  metabolic  rate  for  a  diving 
vertebrate  is  probably  due  to  low  swimming  speeds,  reduced 
core  temperature,  and  redistribution  of  blood  flow.  Extreme 
expression  of  these  adjustments  may  occur  during 
exceptionally  long  dives  and  would  help  to  explain  the 
perplexing  dive  performance  of  elephant  seals. 


OCCURRENCE  OF  MUD  ON  BOWHEAD  WHALES  fBALAENA  MYSTICETUS) 
NORTH  OF  BARROW.  ALASKA 
Angliss,  R.  P..  Withrow,  D.  E..  Rugh.  D.  J. 

National  Marine  Mammal  L^ramiy.  NOAA.  7600  Sand  Point  Way  N.  E., 

SratUe  WA  98115 

The  majority  of  the  bowh^  whale  population  migrates  annually  past  Point  Barrow. 
Alaska,  between  April  and  June.  Aerial  pfaotogrammetric  surveys  north  and  east  of 
Point  Bartow  have  documented  the  occurrence  of  mud  adhered  to  ^e  doisal  and  lateral 
suifoces  of  many  bowhmd  whal^.  In  1989,  most  muddied  individuals  had  traces  of 
mud  on  their  rostiums  or  lower  jarvs,  while  in  1990.  mud  often  covered  the  entire 
heads  of  animals.  Our  analysis  included  only  photographs  of  whales  that  were  visible 
from  rostrum  tip  to  fluke  notch.  In  1989.  mud  occtured  on  Z2*/«  of  the  bowhmd  whales 
and  occurred  on  56%  in  1990.  There  was  a  significant  difference  (p  =  0.03)  in  the 
number  of  muddied  bowhmd  whales  between  1989  and  1990.  Mud  occurred  on  both 
juvenile  and  adult  bowh^  whalm  in  both  years,  and  there  was  no  diffetence  between 
the  propoitions  of  muddied  animals  in  the  size  classes  and  the  proportions  of  the  size 
classes  in  the  population  within  ymrs  (p  >  0.50).  The  spatial  distribution  of  animals 
with  and  without  mud  on  their  bodies  in  1989  was  different  from  the  distribution  in 
1990.  In  1989. 69%  of  the  locations  of  sightings  of  muddied  and  60%  of  the  locations 
of  non-muddied  whalm  occurred  at  depths  benveen  30  m  and  100  m.  In  1990.  86%  of 
muddied  bowfamd  whales  and  70%  of  non-muddied  bowhead  whales  were  sighted  at 
locations  where  the  water  depths  were  between  18  m  and  30  m.  Epibentbic  feeding, 
accidental  contact  with  the  oc^  floor,  and  intentional  rubbing  are  possible 
explanations  for  the  ofoerved  phenomenon.  Differences  in  the  distribution  and 
abundance  of  individuals  occurring  with  and  without  mud  on  their  bodies  between 
ymrs  may  be  related  to  some  combination  of  ice  conditions  and  the  local  availability  of 
invert^nate  prey  species. 


RECENT  TRENDS  IN  RELATIVE  ABUNDANCE  OF 
DOLPHINS  IN  THE  EASTERN  TROPICAL  PAaFIC 
Anganuzzi,  A.A.*and  Buckland,  S.T.> 

'Inter- American  Tropical  Tuna  Commission,  Scripps  Institution  of 

Oceanography,  La  Jolla  CA  92037 

^University  of  St.  Andrews,  St.  Andrews,  Scotland. 


Methods  for  estimating  relative  abundance  of  seven  dolphins 
stocks  in  the  eastern  Pacific  Ocean,  using  sightings  data  collected 
on  commercial  tuna  vessels  by  trained  observers,  were  developed 
in  order  to  monitor  the  effects  of  the  mortality  incidental  to  the 
tuna  purse-seine  fishery.  These  methods  are  used  to  analyze  recent 
trends  in  the  abundance  of  the  populations.  For  most  dolphin 
stocks,  there  is  no  evidence  of  significant  trends  in  population  size, 
suggesting  that  the  stocks  are  stable.  The  exception  is  the  northern 
stock  of  the  common  dolphin,  which  shows  a  significant  decrease 
in  the  eastern  tropical  Pacific  due  to  a  shift  in  spatial  distribution, 
possibly  related  to  changes  in  the  oceanographic  conditions. 


HABITAT  UTILIZATION  BY  THE  SEA  OTTER  (ENHYDRA  LUTRIS)  IN 
PORT  VALDEZ.  ALASKA 
Anthony,  J  A 

Inailute  Ck  Marine  Science.  University  Of  Aiaska.  Fairbanks  AK  99775-1080 


Sea  otters  are  a  comp^ativeiy  recent  addition  to  the  marine  ecosystem  in  Port 
Vaidez,  Alaska  The  first  major  sitting  there  occurred  in  1984,  with  76  otters 
The  high  metabolic  rate  of  sea  otters,  coupled  with  their  senritivity  to  oil 
contamination,  makes  these  top  predators  a  particularly  useful  indicator  of  the 
effect  of  industrial  development  in  this  Alasltan  fiord.  As  the  marine  terminal 
for  the  Trans  Alaska  Pipeline  System,  a  favored  location  for  ^rt  and 
commercial  fisheries,  and  a  major  deployment  port  for  tourism.  Port  Valdez  is 
unique  among  the  northern  fjordic  environments  in  its  high  potential  for  human 
impkt  on  the  Prince  William  Sound  sea  otter  population. 

The  impact  of  human  activity  on  the  sea  otters  habitat  in  Port  Valdez  was 
assessed  by  examining  their  spatial  and  temporal  dynamics,  numbers,  behavior, 
energetics,  and  r^ponses  to  disturbance  in  the  vicinity  of  the  Alyeska  Pipeline 
Service  Company  marine  terminal  compared  with  that  in  Shoup  ray.  an  area  of 
low  human  activity.  This  study  was  conducted  from  September  1989  to 
September  1991.  Through  surface  and  aerial  censuses,  the  numbers  of  sea  otters 
in  the  fiord  were  found  to  v^  seasonally.  These  animals  also  show  site 
specificity  in  their  activities.  Ilict  Valdez  is  primarily  a  juvenile  male  area  but 
sightings  of  adult  males  and  females  with  pups  are  not  unusual.  Visual 
sampling  of  behavior  was  conducted  to  construa  an  activity-time  budget  for  sea 
otters  in  the  two  ^udy  areas.  Sea  otter  energetics  were  examined  in  terms  of 
diet  composition  and  caloric  value.  Mytilus  edulis.  the  primary  prey  qiecies  in 
Port  Valdez,  showed  significant  variation  in  caloric  content  among  size  classes. 
Petroleum  hydrocarbon  concentrations  in  the  primary  prey  and  boat  traffic 
quantification  were  used  to  measure  human  disturb&ce  in  the  study  area  The 
Alyeska  marine  terminal  had  the  hi^er  levels  of  disturbance  and  potential 
disturbance,  but  the  concentrations  d  aromatic  and  alkane  hydrocWbons  were  at 
trace  levels  in  both  study  areas.  Sea  otters  are  ecolo^cally  plastic  organisms. 
They  appear  to  have  adapted  to  Port  V^dez  to  the  extent  that  this  industrial 
fiord  can  support  them. 
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INTER-ISLAND  VARIATION  IN  THE  DIET  OF  FEMALE  NORTHERN  FUR  SEALS 
(CALLORHINUS  URSINUS^  IN  THE  BERING  SEA 
Antooelis,  GA.,  Sinclair  E.H.,  Ream  R.R.,  and  Robson,  B.W. 

Natitmal  Marine  Mammal  Laboratory,  7600  Sand  Point  Way  N.E.,  Seattle,  WA  98115- 
0070. 

Studies  of  nortiieni  fur  seal  urrinusi  diet  have  been  conducted  diroughout 

their  range.  Yet,  none  have  eaamined  diet  as  it  relates  to  differences  in  the  phyricsl  and 
biological  environment  surrounding  breeding  locations.  Fecal  material  fmm  female 
northern  fur  seals  was  analyzed  to  con^Mre  diet  during  the  1990  guinnii»r  breeding 
at  St  Paul,  St  George  and  Medny  Islands  in  the  Bering  Sea,  to  con^are  diet  between  St. 
Paul  and  St.  George  Islands  in  1988,  snd  to  Mmina  inter-annual  variatioo  on  St  Paul 
Island  from  1987-1990.  Dietary  conqxMttion  among  seals  from  varied  with 

island  location  relative  to  the  continental  shelf  break  lyl  frontal  zone  structure.  St.  Paul 
animals  with  the  greatest  distance  to  die  shelf  break  and  broadest  frontal  zone  structure 
consumed  mostly  (53%  occurrence)  juvenile  walleye  poUodt  fThcfigra  chatengr«fnma^ 
Medny  animals  with  the  least  distance  to  the  break  and  moat  compressed  frontal  zone 
structure  ate  mostly  (67 %  occurrence)  squid  fGonatopsis  borealis/Beiryteuthis  rnsriirtefl. 
and  St.  George  animals  with  an  intermediate  location  pr^ed  on  neariy  equal  portions  of 
each  prey  type  (23%  occurrence  of  pollock,  and  27%  occurrence  of  squid).  Primaryprey 
types  were  consistent  between  years  on  SL  Paul  Island.  However,  pollock  varied  in 
frequency  from  40%  to  73%  over  the  yean,  relative  to  p^llArk  year-class  gHvntt  fut 
availability.  Female  fm  seals  from  each  of  these  Bering  Sea  retied  on  different  prey 
assemblages  that  reflected  the  oceanognqdiic  environment  surrounding  their  breeding 
location. 


CONSERVATION  AND  GENETICS  OF  THE  HAWAIIAN  MONK 
SEAL  {MONACHUS  SCHAUINSLANDI) 

Armstrong,  Paul 

Zoology  Department,  University  of  Hawaii,  Honolulu,  HI  96822 


The  Hawaiian  monk  seal  {Monachus  schauinslandi),  a  Hawaiian 
endemic,  is  currently  considered  the  most  endangered  seal  in  U.S. 
waters.  Populations  of  monk  seals  in  the  Northwest  Hawaiian 
Islands  range  from  Midway  to  the  main  Hawaiian  Islands.  Tagging 
studies  coriducted  by  the  National  Marine  Fisheries  Senrice  indicate 
that  Hawaiian  monk  seals  have  a  low  incidence  of  inter-atoll 
movement  and  a  high  fidelity  to  natal  beaches.  In  other  marine 
animals  such  as  the  green  sea  turtle  {Chelonia  mydas)  and  the 
humback  whale  {Megaptera  novaeangliae),  philopatry  has  been 
shown  to  be  associated  with  genetic  subdivisions  between 
populations.  This  suggests  the  possibility  that  significant  genetic 
divergence  may  exist  between  monk  seal  populations.  Two  distinct 
conservation  strategies  are  possible  for  the  rnanagernem  of 
endangered  species.  One  strategy  manages  the  species  as  a  single 
panmictic  population.  Alternatively,  populations  within  a  species  may 
be  managed  as  distinct  demographic  units.  It  is  therefore  necessary 
to  determine  the  extent  of  genetic  differentiation  between  populations 
in  order  to  make  effective  management  decisions.  DNA  sequence 
analyses  of  the  mitochondrial  d-loop  of  the  Hawaiian  monk  seal  will 
determine  inter-populational  genetic  differentiation.  This  information 
will  allow  consenration  mangers  to  determine  the  best  conservation 
management  strategy  for  these  endangered  seals. 


SCARRING  IN  HUMPBACK  WHALES  fMEGAPTERA  NOVAEANGLIAE) 
MIGRATING  OFF  THE  COAST  OF  SOUTH  EAST  QUEENSLAND,  AUSTRALIA 
Arnett,  R.  T.  P.,  Brown.  M.  R.  and  Coiteron,  P.  J. 

Department  of  Veterinary  Anatomy,  University  of  Sydney,  N.S.W.  2006,  Australia 

Scars  of  different  types  are  common  on  the  body  dorsal  surface  and  ventral  fluke 
surface  of  humpback  whales.  Sources  of  scarring  in  humpback  whales  may  include 
contact  with  eat^  other,  contact  with  man-made  apparatus,  contact  with  large  vertebrates 
(especially  killer  whales),  parasites  (vertebrate  and  invertebrate)  and  infection  (baaerial 
viral  and  fungal). 

Hunq>back  whales  migrate  past  North  Stradbroke  Island  on  their  annual  migration.  A 
-^proportion  of  the  population  enten  Hervey  Bay  on  the  southward  journey.  Scars  and 
deformities  were  examined  on  the  dorsal  body  and  ventral  fluke  surfaces  of  108 
humpback  whales  photogr^hed  off  North  Stradbroke  Island  in  1992  and  144  humpback 
whales  pbotogr^hed  in  Hervey  B^  in  1988.  Each  animal  was  ranked  on  a  scale  of  0 
to  5  in  increasing  order  of  scarring.  There  was  a  significant  difference  in  scarring 
between  the  two  locations.  In  the  sanqjle  from  North  Stradbroke  Island  38.9%  of  the 
whales  showed  evidence  of  contact  with  killer  whales  compared  with  27.1%  for  the 
whales  from  Hervey  Bay.  Deformities  of  the  flukes  or  dorsal  fin  were  found  in  17.6% 
of  the  whales  off  North  Stradbroke  Island  and  in  9.7%  of  the  whales  from  Hervey  Bay. 
The  data  suggest  that  the  whales  in  Hervey  Bay  may  represent  a  sub-section  of  the 
migrating  population  found  off  the  east  Australian  coast.  Skin  biopsies  were  obtained 
for  64  of  the  photographed  animals  in  order  to  investigate  the  relationship  between  sex 
and  degree  of  scarring. 

The  incidence  of  rake  marks  caused  by  killer  whales  is  higher  than  reported  in  the 
northern  hemisphere.  The  results  suggest  that  there  may  be  a  higher  level  of  interaction 
between  the  two  species  in  the  southern  hemisphere. 


GEOGRAPHICAL  VARUTION  OF  STRIPED  DOLPHINS,  STENELU 
COERVLEOALBA  FROM  SKELETAL  MORPHOMETRICS  AND  MERICTICS 
Archer,  F.I.  and  Perrin,  W.F. 

Scripps  Institution  of  Oceaztography,  University  of  Califotnia-San  Diego,  La  Jolla  CA 
92038  and  Southwest  Fisheries  Science  Center,  P.O.  Box  271,  La  Jolla  CA  92038- 
0271 


Osteological  variation  betweea  geographical  populations  of  striped  dolphins, 
Stenella  coeruleoalba,  were  investigated  utilizing  30  cranial  and  24  poat-cranial 
morphometric  and  24  meristic  measurements.  Data  were  collected  from  ^Mcimens  in 
museum  collections  rq)re8enting  populations  in  the  western  North  Pacific,  the  eastern 
tropical  Pacific,  the  western  Atlantic,  the  eastern  Atlantic,  and  the  western 
Mediterranean. 

Only  physically  mature  specimens  were  selected  for  analysis.  The  criteria  used  to 
determine  physicaJ  maturity  were  total  body  length  greater  than  180cm,  the  extent  of 
fusion  of  the  maxilla/premaxilla  at  the  distal  end  of  the  rostrum,  the  degree  of 
occlusion  present  in  the  cranial  hiatus,  and  the  extent  of  vertebral  epif^yseal  fusimi. 
The  criteria  were  used  either  singly  or  in  combination  with  e^h  other  in 
analyses. 

Much  overlap  exists  between  p(^ulati<His  for  the  meristic  measurements.  The 
morphometric  data  were  analyzed  using  principal  conqxments  analysis  (PGA)  and 
canonical  analysis.  Preliminary  results  fix>m  the  PCA  indicate  that  striped  dolphins 
from  the  western  North  Pacific  tend  to  have  a  highor  score  on  the  first  principal 
component  than  those  from  the  eastern  tropical  Pacific.  Because  the  first  principal 
component  corresponds  to  variation  in  size  rather  thm  variation  in  these  results 
suggest  that  mature  animals  from  the  western  North  Pacific  are  larg^  than  those  in 
the  eastern  tropical  Pacific. 


OFFSPRING  SEX  RATIO  IN  RELATION  TO  FEMALE  SIZE  IN  SOUTHERN 
ELEPHANT  SEALS 

Arnbom,  T.A.',  Fedak,  M.A.^.  Boyd.  I.L.\  Roihery,  P.^  and  McCann.  T.S.^ 
'Department  of  Zoology.  Stockholm  University.  S-l()6  91  Stockholm.  Sweden;  ^ 
Sea  Mammal  Research  Unit,  and  ^British  Antarctic  Survey  Madingley  Road, 
Cambridge  CB3  GET.  United  Kingdom 


In  species  for  which  reproductive  success  of  offspring  is  related  to  their 
size  and/or  condition  and  where  this  differs  between  the  sexes,  theory  predicts 
thtu  the  sex  ratio  of  offspring  should  vary  with  the  condition  of  the  m^er. 

Diis  has  rarely  been  demonstrated.  Southern  elephant  seals  (Mirounga  leonina) 
should  present  an  unequalled  test  of  this  hypothesis;  they  are  the  most 
polygynous  of  seals,  only  the  heaviest  2-3%  of  males  have  access  to  females  for 
breeding  and  there  is  a  threefold  difference  in  mass  of  breeding  females  (range 
296-977  kg.  N=151).  We  show  that  for  all  sizes  of  mother,  male  pups  are  bom 
proportionately  heavier  (average  14%).  reflecting  higher  nutrient  and  energy 
tn^t  during  gestation,  than  for  female  pups.  The  mean  weight  of  mothers  of 
male  pups  (.5.^  kg,  SE.sI4  kg)  was  significantly  greater  than  that  of  female 
pups  (506  kg,  SJE.=13  kg;  P<0.05,  DF*149).  Furthermore,  females  weighing  less 
than  380  kg  only  produced  female  pups.  Thereafter  the  proportion  of  male  pups 
bom  increased  rapidly  with  female  mass,  leveling  off  when  5 1  %  of  pups  bom  are 
males,  and  at  a  female  size  of  about  425  kg. 

Male  pups  are  larger,  for  all  sizes  of  mother,  and  consequently  more  costly 
both  to  bring  to  parturition  and  to  nurse  (Fedak  et  al.  in  this  volume).  Small 
females  may  benefit  ffom  interrupting  a  pregnancy  when  bearing  a  male  foetus, 
before  the  cost  becomes  signiflcanL  In  so  doing  a  female  may  allocate  resources 
to  her  own  growth,  and  so  give  birth  to  a  larger  pup  when  she  breeds  next. 


TEMPORAL  PATTERNS  OF  MILK  PRODUCTION  IN  ANTARCTIC  FUR  SEALS 
(arctocephaliis  hatella) 

Amould.  J.P.  and  Boyd,  l.L. 

British  Antarctic  Survey,  Natural  Environment  Research  Council,  High 
Cross,  Madingley  Road,  Cambridge  CB3  OET,  U.K. 

In  Antarctic  fur  seals,  normal  variation  in  foraging  trip  duration  has  no 
effect  on  pup  growth.  Therefore,  although  milk  transfer  to  pups  at  each 
attendance  period  may  vary  between  mothers,  the  absolute  amount  of  milk 
delivered  during  the  whole  of  lactation  is  the  same.  Mothers  (n=16)  were 
captured,  as  they  reunited  with  their  pup  after  a  foraging  trip,  to  investigate 
the  temporal  patterns  of  milk  production.  Each  one  was  milked  by  manual 
expression  with  the  aid  of  oxytocin  (2-S  lU,  IM)  until  the  mammary  was 
completely  empty.  Mothers  and  pups  were  then  kept  in  adjacent  enclosures. 
Mothers  were  re-milked  after  16-24  h.  Milk  volume  carried  ashore  was 
unrelated  to  foraging  trip  duration  (/^>0.2)  but  was  positively  correlated 
with  maternal  mass  (r^=0.21.  /*<0.(M).  At  least  7  (44%)  mothers  returned 
ashore  with  mammary  glands  only  partially  filled  (<50%  full  in  some 
cases).  Rate  of  milk  production  at  sea  was  negatively  related  to  foraging 
trip  duration  (r^=0.4,  /*<0.01).  In  contrast,  rate  of  milk  production  while 
ashore  was  positively  correlated  with  foraging  trip  duration  (r^=0.51, 
PcO.Ol)  and  maternal  mass  (t^=0.33,  /’=0.038).  Estimates  of  absolute  milk 
volume  delivered  to  pups  at  each  attendance  period  were  positively 
correlated  with  foraging  trip  duration  (r^=0.57,  /’cO.Ol).  Antarctic  fur  seal 
mothers  appear  to  vary  the  rate  of  milk  production  according  to  whether 
they  are  at  sea  or  ashore  and  in  relation  to  their  foraging  time  budgets. 


23 


THE  ESTROUS  CYCLE  OF  THE  HAWAIIAN  MONK  SEAL  AND  ITS 
RELATION  TO  MALE  SEAL  AGGRESSION 

Atkinson,  S,  Pletraszek,  J,  Becker,  B  &  Johanos,  T 
Hawaii  Institute  of  Marine  Biology,  University  of 
Hawaii,  Honolulu,  96822  &  National  Marine  Fisheries 
Service,  2570  Dole  Street,  Honolulu,  HI  96822 


The  eatrous  cycle  of  the  only  captive  adult 
female  Hawaiian  monk  seal  (Hgngch.'lS  s chaulns landl  1 
was  characterized  using  progesterone  and  estrone 
sulfate  concentrations  in  the  plasaa  and  saliva. 

The  estrous  cycle  was  35±.3  days  in  duration  and,  in 
contrast  to  other  phocids,  the  seal  was  poly- 
estrous.  Both  hormones  were  well  correlated  between 
the  plasma  and  the  saliva,  providing  a  less 
invasive  means  of  monitoring  reproduction.  The 
estrous  cycle  was  used  to  estimate  the  reproductive 
status  of  female  monk  seals  fatally  injured  by  male 
seals  in  the  wild.  By  assessing  the  reproductive 
status  at  death,  we  estimated  the  status  at  the 
time  of  injury  for  9  seals.  All  seals  were  in  a 
follicular  phase  when  they  were  first  Injured,  with 
7  of  the  9  seals  injured  at  least  once  during  the 
estimated  period  of  estrus.  Ve  conclude  that  most 
female  monk  seals  that  die  following  an  attack  by 
male  seals  are  per iovulatory-.  We  postulate  that 
olfactory  cues  of  a  pheromonal  nature  may  commun¬ 
icate  the  reproductive  status  of  a  female  seal. 


'ECKOLOCATION  SIGNALS  AND  TRANSMISSION  BEAM  PATTERN  OF  A  FALSE 
KILLER  WHALE  (PSEUDORCA  CRASSIDENS) 

Whitlow  W.  L.  Au,  Jeffrey  L.  Pawloskl,  Paul  E.  Nachtigall,  Ted 
W.  Cranford*,  and  Robert  C.  Glsner* 

Hawaii  Institute  of  Marine  Biology,  P.O.  Box  1106,  Kailua,  HI 
96734  and  *Naval  CoaBsand  Control  and  Surveillance  Center,  RDT&E 
Division,  San  Diego,  CA  92106 

The  echolocatlon  transmission  beam  pattern  of  a  false 
killer  whale  (Pseudorca  crsssidens)  was  measured  in  the 
vertical  and  horizontal  planes.  A  vertical  array  of  seven 
broa^and  miniature  hydrophones  was  used  to  measure  the  beam 
pattern  in  Che  vertical  plane  and  a  horizontal  array  of  the 
same  hydrophones  was  used  In  the  horizontal  plane.  The 
measurements  were  performed  in  the  open  waters  of  Kaneohe  Bay, 
Oahu,  Hawaii,  with  the  whale  performing  a  target  discrimination 
task.  The  width  of  the  beams  in  both  planes  were  similar  to 
those  of  the  Atlantic  botclenose  dolphin  (Tursiops  trxmcatus) , 
and  broader  than  those  of  the  beluga  whale  (Deiphinapterus 
leucas) .  The  major  axis  of  the  vertical  beam  was  directed 
slightly  downwards  between  0  and  •>5*’,  In  contrast  to  the  +5  to 
10^  for  Tursiops  and  Deiphinapterus.  The  beam  in  the 
horizontal  plane  was  directed  forward.  Differences  in  the 
fatty  structure  of  the  melon  of  Pseudorca,  Tursiops  and 
Delf^inapterus  could  explain  differences  in  the  elevation  angle 
of  the  vertical  beam  axis.  The  properties  of  the  signal 
measured  along  the  major  axis  of  the  beam  will  also  be 
discussed. 


ORGANOCHLORINE  PESTICIDES,  POLYCHLORINATED  BIPHEN  YLS,  AND 
POLYCHLORINATED  TERPHENYLS  IN  SEA  OTTERS  (Enhydra  lutris)  FROM 
CALIFORNIA,  SOUTHEAST  ALASKA,  AND  THE  ALEUTIAN  ISLANDS 
Bacon,  C.E.,  Estes,  J.A.,  Jarman,  W.M. 

Institute  of  Marine  Sciences,  University  of  California  Santa  Cruz,  Santa  Cruz,  CA 
95064 

Norstrom,  R.J.  and  Simon.  M. 

Canadian  Wildlife  Service,  National  Wildlife  Research  Centre,  Environment 
Canada,  Ottawa,  Canada  K1AOH3 

This  study  was  initiated  to  determine  if  environmental  pollutants  could  be 
contributing  to  the  depressed  rate  of  increase  in  the  California  sea  otter  (Enhydra 
hurts)  population;  5-7%  compared  with  17-20%  in  more  northern  populations 
including  Alaska.  Organochlorine  pesticides,  polychlorinated  biphenyls  (PCBs), 
and  polychlorinated  terphenyls  (PCTs)  were  measured  in  liver  and  muscle  tissue 
of  sea  otters  from  California,  Southeast  Alaska,  and  the  Aleutian  Islands  during 
1992/1993.  The  geometric  means  for  SDDTs  in  liver  samples  were  980  ug/wet  kg 
for  California,  270  ug/wet  kg  for  the  Aleutian  Islands,  and  5.0  ug/wet  kg  for 
Southeast  Alaska.  Geometric  means  for  IlPCBs  were  420  ug/wet  kg  for  the 
Aleutian  Islands,  340  ug/wet  kg  for  California,  and  20  ug/wet  kg  for  Southeast 
Alaskan  otters.  EDDTs/EPCBs  ranged  from  2.9  in  California,  0.6  in  the  Aleutians, 
and  0.2  in  southeast  Alaskan  otters.  Organochlorine  (OC)  levels  were  consistently 
lower  (2.5-5x)  in  muscle  than  in  liver  within  each  site,  however  no  muscle  tissue 
was  analyzed  from  Aleutian  Island  sea  otters. 

Polychlorinated  terphenyls  (PCT)  were  detected  only  in  sea  otters  from  the 
Aleutian  Islands.  PCB  and  PCT  profiles  from  the  Aleutians  are  similar  to  those 
found  in  sediments  from  San  Diego  Harbor  and  Winter  Quarters  Bay,  Ant.irctica; 
all  sites  of  substantial  ship  traffic. 


aoDY  COMPOSITION  CHANGES  IN  FASTING  POLAR  BEARS  (JJRSVS 

hiAmmvs)'.  the  effect  of  fatness  on  protein  conservation. 

Atldnsoo,  S.N.  and  Ramny,  M.A. 

Depaftmmt  of  Biology,  Umvonty  of  Saskatchewan,  Saskatoon,  S7N  OWO, 
Saskatchewan,  Canada. 


Studies  suggest  duU  chaiacteristically  obeae  ifwciee  such  as  ursids  and  pinnipeds, 
can  efficiently  spare  protein  during  prolonged  nmual  Cuts.  The  present  study  was 
conducted  to  investigate  body  conqxMition  changes  in  fiuting  adult  female  polar  bears 
and  their  cubs  during  the  annual  sununer-fill  ice-free  pniod,  in  dse  ChurchiU  region 
of  Manitoba,  Canada.  A  total  of  14  adult  females  ead  20  cubs  were  handled  in 
1989  or  1992.  Body  conqKMttioo  wu  determined,  by  isotopic  dilutioa  or  bioelectrical 
impedance  analyais  (BIA),  once  at  initial  a4)ture  and  then  i^ain  3-4  weeks  later. 

There  was  cooriderable  variation  among  mimaU  ia  calculated  body  cooqxMtition 
changes.  For  adult  females,  estimated  rates  of  &t  lots  (kg/day)  were  unrelated  to  lean 
body  mass  (LBM)  at  initial  capbue  (i^»0.05,  p«0.44),  but  pofttivdy  related 
(i^>0.37,  p«0.02)  to  an  index  of  fitoess  (fiit:LBM  [kg/kg]).  As  fM  is  the  prunaiy 
constituent  of  milk,  tins  result  likdy  reflects  die  sensitivi^  of  lactetional  expenditure 
to  body  condition.  In  contrast,  rates  of  lean  tiaue  loaa  were  positively  related  to 
LBM  at  initial  capture  in  both  adult  females  (f^aO.S2,  p<0.01)  and  yearling  cuba 
(r^»0.78,  p<0.001).  Overall,  the  percenti^  cootribi^oo  of  fit  to  eatimated  changes 
in  toml  body-groes  energy  (TBGE)  ranged  from  56%  to  100%  in  adult  femtlet  and 
yearlings,  ^  was  positively  related  to  f^neas  (i^:«0.45,  p<0.01). 

We  conclude  that  polar  bm  poaseaa  signifi^t  protein  reaerves  winch  may  be 
accumulated  annually  during  pniods  of  hypeiphagia.  Tbe  relative  impoitaoce  of  dKiwg 
reeesvea  in  meeting  dm  energy  requirements  futing  ia  vpoa  body 

funess.  Fuitihennofe.  ^  use  of  protein  reeervea  is  regulated  respect  to  body- 

size  spectflc  aet-poittts  for  minimum  total  protein.  Cataboliara  of  ueeea  leus  tissue 
may  be  an  additive  strategy  for  leductog  metabolic  requirement  during  periods  of 
futing  and  remricted  activity. 


DWARF  SPERM  WHALES  STRANDIN6S  AND  SIGHTINGS  ON  THE 
SOUTHWEST  COAST  OF  THE  GULF  OF  CALIFORNIA,  MEXICO. 
Aurioles-G.,  D.*  Ufbdn-R.,  J.,**  and  Enriquez-P.,  L.** 

*Facultad  de  Ciendas,  Unlveisidad  Naclonal  Autdnoma  de  Mexico,  **Univer5idad 
Autdnoma  de  Baja  California  Sur.  Ap.  port.  La  Paz,  B.C.S.  23081  MEXICO. 

Seven  strandlngs  and  three  sightings  of  dwarf  sperm  whale.  Kogia  simus,  have 
been  taked  on  the  southwest  coast  of  the  Gulf  of  California  from  1983  to  1993. 

All  the  strandlngs  occurred  in  the  Bahia  de  La  Paz.  B.C.S.:  1)  a  2.12  m  male  on 
February  1 993;  2)  a  1 .85  m  unknown  gender  on  Augu^  1 983;  3)  a  2.27  m  female 
with  a  .59  m  fetus  on  October  1983;  4)  a  2.28  m  female  with  a  .73  m  fetus  on  March 
1985;  5)  two  animats  but  only  a  2.16  m  unknown  gender  was  recovered,  on 
September  1969;  6)  a  2.20  m  female  on  November  1990;  and 
7)  a  1.93  m  female  on  July  1993. 

The  three  sightings  were:  three  individuals  off  Punta  Gorda  on  February  1993;  a 
single  Individual  between  Loreto  and  tsla  del  Carmen  on  June  1993;  and  a  single 
Individual  In  the  Bahfa  de  U  Paz  on  July  1993. 

The  records  cover  from  February  through  November  that  suggests  dwarf  sperm 
whales  are  local  year-round  residents. 

Local  fishermen  reported  that  a  common  cetacean  called  Vaguita*  was  frequently 
seen  producing  a  red  doud  of  feces  rstartie  response”)  when  the  animals  were 
disturbed  while  basking.  This  behavior  was  informed  for  the  pygmy  sperm  whale, 
Kogia  breviceps.  Due  the  larger  frequency  of  Kogia  sknus,  in  contrast  to  only  one 
stranding  in  the  area  of  pygmy  sperm  whale,  and  the  more  coastal  distribution  of  the 
dwarf  sperm  whale,  we  can  assume  this  behavior  applies  also  for  this  species. 


LONG-TERM  MONITORING  OF  FIXED  HYDROPHONE  ARRAYS  IN  THE 
TEMPERATE  NORTH  PACIFIC:  RESULTS  OF  YEAR  ONE. 

Bain.  D.E.,  Dahlheim,  M.E.,  Fox.  C.,  Miller.  R.V.  and 
Brahao,  H.W. 

National  Marine  Mammal  Lab.  Seattle.  WA  98115  and 
Pacific  Marine  Environmental  Laboratory,  Newport,  OR  97365. 

The  distrlubtion  of  large  marine  mammals  can  be  determined 
by  localizing  their  low-frequency  phonations  using  permanently 
deployed  hydrophones.  This  study  monitored  hydrophones  at 
five  sites  around  the  temperate  North  Pacific  for  one  year  for 
signals  under  50  Hz.  Signals  likely  to  be  of  biological 
origin  were  categorized,  and  patterns  of  geographic,  seasonal, 
and  diurnal  variation  were  analyzed.  Source  locations  were 
calculated  for  selected  signals  that  were  received  at  a 
sufficient  number  of  sites.  Over  400,000  signals  likely  to  be 
of  biological  origin  were  received  in  the  first  year. 
Geographic,  seasonal,  and  diurnal  variation  in  signal  rates 
were  found.  Since  most  signal  categories  did  not  match  well 
with  previously  reported  species-specific  phonations,  ground- 
truthing  will  be  required  to  verify  the  identities  of  species 
producing  the  sounds.  The  results  of  this  preliminary  study 
suggest  that  hydrophone  arrays  provide  a  powerful  tool  for 
studying:  1)  the  distribution  of  large  whales,  and  in  turn 
the  spatial  and  temporal  scales  of  movements  of  the  large 
vertebrate  component  of  marine  communities;  2)  oceanographic 
features  which  correlate  with  whale  distribution;  and  3) 
acoustic  behavior  of  whales,  and  how  it  might  be  affected  by 
high  levels  of  low  frequency  noise  or  other  disturbances. 
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AN  EXAMINATION  OF  KILLER  WHALE  DIVING  BEHAVIOUR  USING  A 
RECOVERABLE,  SUCTION-CUP  ATTACHED  TDR/VHF  TAG 
Baird,  Robin  W.'  and  Goodyaar,  Jeffrey  D.’ 

'Behavioural  Ecology  Research  Group,  Simon  Fraser  University, 
Burnaby,  B.C.,  Canada  and  Marine  Mammal  Research  Group,  Box 
6244,  Victoria,  B.C.,  V8P  5L5  Canada 

'Ecology  Research  Group,  241  B  Beechwood  Ave.,  Victoria,  B.C., 

V8S  3W6  Canada 

A  recoverable  time-depth  recorderA/HF  radio  tag  with  suction 
attachment  was  developed  and  tested  on  killer  whales  off  southern 
Vancouver  Island,  B.C.  A  galvanic/magnesium  system  was 
incorporated  to  release  suction  of  the  suction  cup  so  the  tag  would 
detach  from  a  whale  after  a  pre-set  period,  then  float  for  recovery. 
These  tags  were  attached  to  resident-  and  transient-form  killer  whales 
from  a  small  (4.7  m)  vessel,  using  a  3-4  m  pole  and  a  crossbow.  The 
tag  used  in  the  first  successful  tracking  in  1991  lacked  the  internal 
electronics  of  the  TDR  unit,  as  it  was  designed  to  test  the 
effectiveness  of  the  recoverability  of  the  tag  and  suction  attachment 
method.  Several  successful  trackings  in  June  and  July  1993  of 
resident  killer  whales  provided  up  to  8  1  /3  h  of  continuous  dive  depth 
recording.  Concurrent  with  radio  tracking  whales  was  recording  of 
LORAN-based  positions,  whale  behaviour,  and  associations  with  other 
whales.  In  the  8  1/3  h  tracking  a  total  of  737  consecutive  dive 
profiles  (samples  taken  1/sec)  were  logged,  with  162  m  being  the 
maximum  depth  recorded.  On  12  occasions  the  whale  dove  to  the 
sea-bottom  when  depths  were  100  m  or  more.  Maximum  short-term 
velocity  during  descents  and  ascents  reached  6  m/sec. 


SEMEN  COUECTION,  TESTOSTERONE  LEVELS  AND  REPRODUCTIVE 
MATURITY  IN  MALE  SEA  OTTERS 
Ballachey,  B.E.  and  Monson,  D.H. 

Alaska  Fish  and  Wildlife  Research  Center,  U.S.  Fish  and  Wildlife  Service, 
Anchorage,  AK 


This  study  was  conducted  to  evaluate  the  feasibility  of  semen  collection 
and  estimate  age  at  reproductive  maturity  in  male  sea  otters  {Enhydra 
lutris).  Twenty-two  male  sea  otters  weighing  >23  kg  were  captured  in 
Prince  William  Sound,  AK,  sedated  and  subjected  to  electroejaculation  for 
collection  of  semen  samples.  Blood  was  also  collected  and  levels  of  serum 
testosterone  were  measured.  Ages  of  the  sea  otters,  estimated  by  counts 
of  cementum  annuli  on  extracted  premolars,  ranged  from  2  to  16  years. 
Semen  samples  with  detectable  concentrations  of  sperm  were  obtained 
from  1.8  of  the  22  sea  otters.  No  sperm  were  obtained  from  the  only  sea 
otter  estimated  to  be  2  years  of  age,  but  sperm  were  obtained  from  4  of 
the  5  (80%)  sea  otters  estimated  to  be  3  years  of  age,  and  from  14  of  the 
16  (87.6%)  sea  otters  estimated  to  be  4  years  of  age  or  older.  Ejaculate 
volumes  ware  small  (generally  less  than  .5  ml),  and  concentrations  of  sperm 
calls  were  relatively  low,  ranging  from  10*  to  10*  cells/ml.  Testosterone 
levels  ranged  from  69  to  7546  pg/ml,  and  ware  positively  correlated  with 
sperm  concentrations.  Microscopic  examination  of  samples  from  7  otters 
showed  high  levels  (57%  to  >90%)  of  morphological  abnormalities  of  the 
sperm  cells.  The  data  demonstrate  that  semen  production  is  ongoing  in 
male  sea  otters  by  3  years  of  age,  and  that  electroejaculation  can  be  used 
to  collect  see  otter  sperm  samples. 


Juvenile  Humpback  Whales  Returning  to  the  nearshore 
Waters  of  Virginu 

Barco,  S.G.',  W.M.  Swingle',  M.C.  Vang',  and  T.D.  Pitchford' 
'Virginia  Marine  Science  Museum,  717  General  Booth  Blvd.,  VA  Beach, 
VA  23451 

^Florida  DNR,  Florida  Marine  Research  Institute,  100  Eighth  Avenue 
S.E.,  St.  Petersburg,  Florida  33701 


Humpback  whales  (Megaprera  novaeangliae)  in  the  western  North 
Atlantic  use  summer  feeding  grounds  in  the  higher  latitudes  off  the  United 
States  and  Canada  and  winter  breeding  grounds  in  the  Caribbean.  Since 
1991,  though,  small  numbers  of  juvenile  whales  have  been  observed 
feeding  in  the  winter  in  the  nearshore  waters  off  Virginia.  After  two 
years  of  photo-identification  work,  18  individual  whales  have  been 
identified.  Based  on  photographic  resights  of  individually  identifiable 
whales,  5  of  the  12  whales  that  we  identified  in  the  winter  of  1992 
returned  to  the  same  area  in  1993.  In  1993,  the  5  returning  whales  stayed 
significantly  (Mann-Whitney  p=0.01)  longer  than  6  newly  identified 
individuals.  The  juvenile  humpbacks  concentrate  in  the  study  area  off  the 
coast  of  Virginia  Beach,  Virginia  from  early  to  mid-January  until  late 
February  or  early  March  exhibiting  behaviors  consistent  with  feeding. 
The  photographic  resights  in  1993  indicate  that  juvenile  humpback  whales 
exhibit  a  degree  of  site  fidelity  to  the  winter  feeding  area  off  Virginia. 


MASS  CHANGE  IN  FASTING  IMMATURE  MALE  NORTHERN  FUR  SEALS 
Bakar,  J.O.,  Fowlar,  C.H.,  and  AntonaXia,  G.A. 

National  Marina  Manmal  Laboratory,  7600  Sand  Point  Hay  N.E. 

Bin  C15700,  Saattla,  HA  98115-0070. 

Rata  and  magnituda  of  maaa  changa  in  faating  imnatura  mala 
northarn  fur  aaala  {Callorhinua  urainua)  wara  aatimatad.  A 
total  of  271  2-  through  5-yaar-old  malaa  (taggad  aa  pupa)  were 
weighed  at  laaat  twice  within  faating  bouta  during  tha  1990- 
1992  breeding  aaaaona  on  St.  Paul  laland,  Alaaka.  Average 
initial  maaa  was  33.6  kg  (range  19.0-60.7  kg).  During 
faating,  absolute  rates  of  mass  changa  (averaging  -0.68 
kg -day')  ware  positively  correlated  with  initial  mass 
(p  <0.001).  Maas-specific  rate  of  change  (averaging  2% -day') 
did  not  vary  with  age  or  initial  mans.  The  maximum  loss 
obaarved  was  nearly  30%  of  initial  body  mass;  the  estimated 
average  mass  loss  per  shore  visit  was  20%.  Thia  ia  somewhat 
less  than  mass  loss  reported  for  territorial  adult  male 
pinnipeds.  Although  they  lost  large  amounts  of  mass  while 
fasting,  immature  male  fur  seals  achieved  a  significant  net 
increase  in  mass  by  making  feeding  trips  to  sea  (p  <  0.01). 

The  capability  for  prolonged  fasting  in  immature  males 
facilitates  development  of  social  and  sexual  skills  which  are 
likely  to  increase  future  reproductive  success. 


A  COMPARISON  OF  THE  ACOUSTIC  REPERTOIRES  OF  THE  HARP 
rPHOCA  GROENLANDICA).  HOODED  (CYSTOPHORA  CRISTATA) 

HARBOUR  fPHOCA  VITULINA^  AND  GREY  (HALICHOERUS  GRYPUS^ 

SEALS 

Ballard,  K.A.  and  Kovacs,  K.M. 

Dept,  of  Biology,  University  of  Waterloo,  Waterloo,  Ontario,  N2L  3G1 

The  acoustic  repertoires  of  4  species  of  North  Atlantic  phocid  seals 
were  compared  in  order  to  determine  the  impact  of  social  structure  and 
physical  environment  on  their  respective  communication  systems. 
Comparisons  included  the  total  number  of  different  signals  in  the 
repertoire,  the  frequency  with  which  each  species  vocalizes,  structural 
characteristics  of  calls  and  the  behavioural  contexts  of  signals. 
Interspecific  comparisons  were  made  between  those  calls  that  appeared  to 
be  structurally  similar  and  that  appeared  to  be  emitted  in  similar 
behavioural  contexts.  Grey  seals  seem  to  require  a  larger  number  of 
airborne  calls  to  maintain  social  order  on  their  breeding  grounds  than  do 
harp,  hooded  and  harbour  seals.  Under  water,  harp  seals  appear  to  have 
undergone  an  ecological  release,  allowing  the  development  of  a  complex 
repertoire.  The  repertoire  of  harbour  seals  is  probably  constrained  by 
environmental  noise  and  predation  pressure.  Finally,  hooded  seals  are 
primarily  a  solitary  species  and  probably  do  not  require  as  many  different 
types  of  signals,  emitted  in  as  high  a  frequency  as  do  harp  and  grey  seals 
to  maintain  their  social  system.  Therefore,  several  factors,  including 
mating  systems,  degree  of  sociality  and  environmental  features  contribute 
to  the  degree  to  which  individual  species  use  acoustic  communication. 


IMPLICATIONS  FOR  PHOCOENID  EVOLUTION  AND  PHYLETIC  RELATIONSHIPS 
AS  SUGGESTED  BY  THE  PRIMITIVE  LATE  MIOCENE  FOSSIL  PORPOISE. 
Piscoliihax  tedfordi,  FROM  ISLA  DE  CEDROS.  MEXICO 
Barnes,  Lawrence  G. 

Natural  History  Museum  of  Los  Angeles  County.  Los  Angeles,  CA  90007 

The  odontocete  family  Hiocoenidae,  comprised  of  the  living  harbor  porpoises  and  other 
related  living  and  extinct  species,  has  a  fossil  record  going  back  to  sqjproximately  11  Ma. 
The  family  is  classified  in  the  superfamily  Delphinoidea  with  the  extant  families 
Delphinidae  and  Monodontidae.  and  the  extinct  Kenthodoniidae  md  Albireonidae.  Several 
rare  fossil  phocoenids  are  known,  but  the  delphinoid  group  from  which  phocoenids  arose 
is  unknown,  and  osteological  charactCTS  useful  in  evaluating  the  evolutionary  relationships 
of  the  fossil  and  living  species  have  not  been  firmly  established.  Convergence  with 
Cephalorynchus  (delphinid)  and  severe  paedomorphism  mask  relationships  of  extant  species. 

The  most  primitive  known  fossil  phocoenid,  Piscolithax  tedfordi  Barnes,  1984,  horn  the 
latest  Miocene  (circa  8  Ma)  part  of  the  Almejas  Formation  on  Isla  de  Cedros,  off  the  west 
coast  of  Baja  California,  Mexico,  sheds  light  cm  the  origin  and  early  evolution  of  the  family. 
In  life  this  fossil  porpoise  was  approximately  2.5  m  long  and  its  body  shape  might  have 
somewhat  resembled  that  of  the  living  bottlenose  dolphin.  Tursiops  truncatus.  Piscolithax 
tedfordi  had  a  robust  skull  with  large  crests  and  processes,  a  deep  brain  case,  and  a  long 
rostrum  of  moderate  width,  numerous  large  teeth,  unfused  cervical  vertebrae,  elongate 
veriettfal  centra,  and  a  long  and  broad  pectoral  flipper  with  anteroposteriorly  expanded 
radius  and  ulna. 

Cladistic  analysis  suggests  that  Phocoenidae  may  be  a  sist^  taxon  of  Delphinidae. 
Cervical  vertebra  fusion,  sometimes  thought  to  be  a  shared  derived  feature  between 
Delphinidae  and  Phocoenidae.  developed  convergently,  and  is  not  indicative  of  phylogenetic 
relationships.  There  were  several  lineages  of  phocoenids  after  Late  Miocene  time,  but  most 
did  not  survive  to  the  present.  Whereas  the  fossil  record  shows  that  the  earliest  phocoenids 
appear  to  have  been  large,  off-shore,  deep  water  species,  most  later  species  lived  closer  to 
shore  in  shallow  waters,  were  smaller,  and  became  progressively  more  paedomorphic. 
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FREQUe^CY  OF  HSIffiRY  INTERACTIONS  AMONG  LIVE  STRANDED 
PINNIPEDS  IN  CENTRAL  AND  NORTHERN  CALIFORNIA 
Barocchi,  M.,  Morgtm.  L.E.,  and  Haani,  K.D. 

The  Marine  Mammal  Center,  Sausalito,  CA  94965 


The  Marine  MMnmal  Center  (TMMC)  has  responded  to  live 
strandings  of  marine  mammals  along  the  central  and  northern 
California  coast  since  1975.  Six  pinniped  species  are  recovered  in 
this  range,  Zalonhus  californianus.  Mirounea  anzustirosiris. 
Phoca  vitulina.  Callorhinus  ursiniis.  Eiimrtnnifls  iiihHivis  and 
Arciocenhalus  townsendi.  Five  of  these  6  species  have  stranded 
with  problems  associated  with  fishery  interactions  (the  exception 
is  Callorhinnsl.  Fishery  interactions  were  categorized  as  follows: 
gill  net,  gunshot,  fishing  tackle  injuries,  and  a  fourth  category  of 
debris,  which  included  either  ingestion  or  entanglement.  From 
1986  to  1992,  169  live,  stranded  pinnipeds  were  recovered  by  The 
Center  with  fishery  interactions.  Of  these,  116  had  gun  shot 
injuries,  33  had  gill  net  injuries,  13  had  fishing  tackle  injuries 
and  2  had  debris  injuries.  One  hundred  and  fifty-Hve  Zalnphiis.  5 
Mirounea.  5  Phoca.  3  Arctocenhalus  and  1  Eumetonias  were 
recovered.  The  majority  of  these  strandings  (n=98)  were  during 
the  El  Nifio  oceanographic  conditions  of  1992,  although 
strandings  occurred  in  every  year. 


DISTINGUISHING  PARAPATRIC  POPULATIONS  OF  EAST 
FLORIDA  BOTTLENOSE  DOLPHINS  USING  FOOD  HABITS  DATA 
Barros,  N.B.  and  Odell,  D.K. 

c/o  Hubbs-Sea  World  Research  Institute,  P.O.  Box 
691602,  Orlando,  FL  32869-1602  and  Sea  World,  Inc. 
7007  Sea  World  Drive,  Orlando,  FL  32821-8097 


Localized  populations  of  coastal  and  offshore 
bottlenose  dolphins  exist  along  the  U.S.  Atlantic 
coast.  Whereas  the  coastal  and  the  offshore  ecotypes 
can  be  easily  separated,  distinguishing  among 
populations  of  the  coastal  ecotype  is  difficult.  In 
this  study  we  used  food  habits  data  (1977-1992)  to 
distinguish  between  parapatric  populations  of 
dolphins  in  the  east  coast  of  Florida:  a  resident, 
estuarine  population  and  dolphins  occurring  in 
adjacent  oceanic  beaches.  Resident  dolphins  (n=  38) 
are  primarily  piscivores  whereas  oceanic  dolphins 
(n=  39)  feed  on  fish  and  squid.  Although  there  is 
overlap  in  their  diets,  key  prey  species  occur  in 
each  particular  habitat.  Resident  dolphins  favor 
non-schooling,  seagrass-associated  species  (e.g, 
toadfish,  pinfish)  and  oceanic  dolphins  prey  more 
heavily  on  schooling  species  associated  with 
unvegetated,  high-energy  habitats  (e.g,  anchovies, 
jacks) .  These  differences  are  probably  related  to 
the  different  foraging  strategies  employed,  resident 
dolphins  generally  feeding  solo  and  oceanic  dolphins 
congregating  into  larger  schools  to  feed. 


SlOfflJC  CBABACTERISncS  MD  GBOUP  SIZE  IM 
Boptoporia  blaijxyillei  (Gervais  t  D'CB*igr^,1844) 
Bastida.R.  4  Rodrlguez.D. 

OCmcET,  Uuversidad  Hacional  de  ^  del  Plata  anl 
Fundacion  Mmdo  ftarino,  OC6  (7105)  San  Clanente,  ARGHmNA. 

stipes  the  Platanistoid  dolfiun  Rxitocoria 
or  .Pra«^7soana.  be^  during  the  sevetitiesTtest 
ifexved  froo  specimens  taken  incidentally 
gm-net  fisheries  and  also  fraa  a  small  niober  ctf 
sLranoea  ^pecdmens. 

dolphin  is  very  difficult  to  see  in  the  wild 
and  sightings  are  very  scarse,  it  was  erroneously  considered 
as  a  species  of  soUtary  habits.  «™ineren 

coastal  sighting  project  developed  in  the  Mar 
^  °  ^5®®  (Argentina)  since  1976,  and  recently 

Mh^Samboraihon,  it  was  possible  to  state  that 
_  IS  ^  a  species  of  solitary  habits.  It  can  form 

ya»^iable  muter  of  specimens,  up  to  a 
forty  imtviduals.  n®  general  movements  of  P.blainwillei  in 

“l^ted  with- Reproductive 
activities  ^id  general  cycles  o£  its  pa:ey 

n^reo^  f^  the  wild  open  new  per^ectives  for 
abwte^  estimates,  in  order  to  evaluate  the  isnact  of 
inc^t^^tch  in  this  dolphin  populations.  The  pi^^^iS 
of  a  line-transect  method  for  population  estioates  in  this 
specie  should  not  be  discarded. 

a  regional  point  of  view,  it  has  to  be  d.fin,rf  if  the 
sighting  ^ability  <rf  this  ^mcies  also  exists  in  other 
ar^s  of  Its  geogn^ahical  distributicn. 


UNDERWATER  VIDEO  RECORDING  OF  HUMPBACK  WHALE  BEHAVIOR 
Bauer,  G.B.^,  Herman,  Mobley,  J.R.^,  Freeman,  T.^, 

Gedaa^e,  J.^,  Folehn,  N.^,  and  Yin,  S.* 

^Division  of  Social  Sciences,  New  College,  University  of 
South  Florida,  Sarasota,  FL  34243 

^Kevalo  Basin  Marine  Mammal  Laboratory,  1129  Ala  Hoana 
Blvd. ,  Honolulu,  HI  96814 

^University  of  Hawaii  at  West  Oahu,  96-043  Ala  Ike,  Pearl 
City,  HI  96782 


Five  hours  of  video  recording  in  Hawaii  over  a  period  of 
3  months  during  the  winter  of  1993  provided  detailed 
observations  of  the  underwater  activities  of  ht^back 
whales.  These  recordings  Included  observations  of  a  male 
with  an  extruded  penis,  ventral -ventral  posture,  rostrum- 
rostrum  and  rostrum-genital  behaviors  between  adults, 
quiescent  Interludes  among  surface  antagonlatic  individuals, 
moving  and  stationary  singers,  various  mother-calf 
interactions ,  and  a  yotmg  whale  entangled  by  a  rope .  Use  of 
Hl-8,  high  resolution,  video  tape  allowed  us  to  obtain 
accurate  fluke  Identifications  to  complement  surface 
photographs.  It  also  allowed  direct  determination  of  gender 
from  lateral  and  ventral  Images  of  the  genital  area. 
Underwater  vldeography  greatly  Increases  our  access  to  the 
hun^back  whale  envlrorusent  and  can  substantially  enhance  our 
understanding  of  hiaopback  tdiale  social  behavior. 


'RHVTH.M  BASED  TIME’ 

Beamish,  P. 

Ceta-Research  Inc.,  Trinity,  Nfld.  Canada  A0C2S0 

Humans  principally  encode  information  in  Signals. 
.Animals  do  also  but  to  a  far  more  limited  degree. 
Research  with  humpback,  minke,  fin  and  pilot  whales 
during  the  last  25  years  demonstrates  that  these 
species  and  possibly  all  animals,  additionally 
encode  information  in  Time.  In  this  novel  model 
messages  become  independent  from  signals  and  so  also 
does  Space  become  independent  from  Time.  The 
experimental  discovery  of  ‘Message  Time-Compression’ 
in  1991  and  1992  defines  a  whale  used  Biological 
Time  that  can  compress  by  a  factor  of  at  least  120. 
This  result  mathematically  defines  a  new  form  of 
Time  that  can  and  does  travel  faster  than  the  speed 
of  light.  A  communication  system  is  thus  explained 
where  information  from  whale  to  whale  or  from  whale 
to  human  can  travel  virtually  instantaneously,  easiiy 
understood  by  the  fundamentals  of  'Rhythm  Based 
Communication’,  that  is  ‘Synchronization’  and  the 
continuous  resetting  of  mental  clocks  which 
represent  the  ’Alpha’  rhythms  of  other  animals.  It 
has  become  emphatically  clear  that  this  is  a  new 
form  of  Time  called  ’Rhythm  Based  Time’  and  that  it 
may  represent  the  pathways  for  vast  networks  of  both 
animal  and  human  communication.  Results  and 
conclusions  are  described  in  a  new  book  entitled 
‘Dancing  with  Whales’  ISBN  1-895387-28-0. 


SOCIAL  ECOLOGY  AND  BEHAVIOR  OF  BOTTLENOSE  DOLRIINS 
IN  THE  WATERS  ADJACENT  TO  THE  ISLAND  CfF  LOSINJ  (CROATIA) 
Bearzi,  G.,  Notartertolodi-Sciara,  G.,  Politi,  E  and  Lauriano,  G. 

Tethys  Research  Institute,  via  Giusti  5, 20154  Milano,  Italy 

A  community  of  bottlenose  dolphins  living  in  the  coastal  waters  of  the 
Northeastern  Adriatic  Sea  was  monitored  from  1987  to  1993  aboard  small 
inflatable  craft,  to  study  the  dolphins’  degree  of  residency,  abundance,  and 
activity  and  association  patterns.  Methods  included  photoidentification  and 
behavioral  observations.  Based  on  permanent  natural  marks,  over  130 
individuals  were  identified.  A  large  percentage  of  the  identified  dolphins  was 
consistently  resighted  during  the  course  of  the  study,  indicating  a  high  level 
of  residency  for  these  individuals  in  the  area.  Group  size  (mean=5.6,  se=0. 19) 
varied  widely  in  relation  to  envircHimental  and  behavioral  factCMs,  such  as  time 
of  day,  time  of  year,  and  type  of  activity.  Although  group  size  and  composition 
appeared  to  be  rather  fluid,  cluster  analysis  performed  on  coefficients  of 
association  among  the  most  frequently  sighted  individuals  indicated  the 
existence  of  regular  association  patterns.  All  newborn  individuals  were 
observed  during  summer,  cleariy  suggesting  the  existence  of  a  calving  season. 
The  behavioral  budget  reflected  a  pr^ominance  of  feeding-related  activities 
over  travelling  and  socializing,  although  this  pattern  differed  significantly 
among  seasons  and  among  years. 
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NORTHERN  ELEPHANT  SEAL  SKIN  DISEASE: 

AN  INVESTIGATION  OF  A  POSSIBLE  TOXICOLOGICAL  ETIOLOGY 
Bcckmen,  K.  B.  land  Nnvman,  J.  W 

iTh*  Marine  Mammal  Center,  GGNRA,  Sausalito,  CA  94965  and  ^Long  Marine 
Lab,  IMS,  Univ.  of  California,  100  Schaffer  Rd,  Santa  Cruz,  CA  95060 


The  Marine  Mammal  Center  has  treated  over  200  northern  elephant  seals 
(Mirounga  angustiwstris)  with  a  disorder  known  as  northern  elephant  seal  skin 
disease  (NESSD).  The  cause  of  NESSD  is  unknown  but  death  can  result  from 
sepsis.  The  ulcerative,  hyperkeratotic  lesions  and  increased  susceptibility  to 
infectious  agents  are  known  responses  to  retinol  deficiencies  in  mammals. 
Depressions  in  serum  retinol  (vitamin  A)  and  thyroxine  (T4)  can  also  indicate 
exposure  to  halogenated  aryl  hydrtxarbons  like  PCBs.  This  study  was  designed 
to  assess  if  an  association  between  NESSD  and  PCB  exposure  exists. 

This  study  characterized  the  serum  biochemical  alterations  associated  with 
NESSD  and  assessed  oiganochlorine  (OO  compound  levds  in  blubber  and  serum 
in  10  diseased  yearling  seals  at  TMMC  compa^  with  15  non-diseased  wild 
seals  during  the  1992  moult.  Body  composition  was  determined  by  multiple 
girth/length  measurements  and  ultrasound  of  blubber  layers. 

Diseased  seals  have  depressed  levels  of  T4,  T3,  retinol,  serum  iron  and 
cholesterol  while  they  have  elevated  levels  of  SCOT,  LDH,  and  uric  acid 
compared  to  controls  (P<0.005).  Body  composition  analysis  for  both  groups 
showed  approximately  35%  adipose  and  65%  lean  tissue.  However, 
morphometric  measurements  showed  that  diseased  animals  are  significantly 
smaller  in  absolute  size  than  their  non-diseased  cohorts  as  indicated  by  a  15% 
decrease  in  cranial  girths. 

Significant  differences  were  seen  in  the  sera  concentrations  of  OCs  between 
groups.  Therefore,  it  would  seem  that  NESSD  and  PCBs  are  associated 
symptomatically  if  not  causally  but  further  investigation  will  be  needed. 


;MATIN6  behavior  of  the  fresh  WATER  DOLPHIN  Inia  neoffrensis  (DF 
'BLAINVILLE,  1817)  IN  AN  ORINOCO  TRIBUTARY  OF  COLOMBIA 
Beltran.  5.»  and  Trujillo.  F.*”* 

“  Fundaclin  Omacha.  Bogota  Colombia.  Cr.  5  •  5-50  of.  406 

Unfversldad  Jorge  Tadeo  Lozano.  Bogota  Colombia.  A.A.  13001 

42  strip  transects  were  carried  out  along  the  Arauca  river  and  some  of  Its 
tributaries  (Colombia  OrInodUla)  In  order  to  estimate  the  population  of  Inta 
igeoffrensis.  Photo  Identification  was  used  to  Identify  Individuals,  behavior  wa^ 
registered  by  taking  serial  record  of  focal  groups.  The  water  level  was  low  and  the 
dolphins  were  concentred  In  very  few  places. 

27  animals  were  observed  in  the  area,  with  a  density  of  1.21  Individuals  per 
kilometre.  13  Individuals  (48S  of  the  total)  were  Identify  by  notches,  pigmentation 
patterns  and  malformations,  Dolphins  were  observed  for  40  hours.  Adult  dolphlnsi 
devoted  60X  of  this  time  to  reproductive  activities,  and  the  remainder  to  feeding^ 
travelling  and  social  activities.  Juveniles  and  calves  Invested  their  time  In  diferont! 
ways:  Juveniles  spent  40S  of  their  time  Interacting  with  the  adult  mating  group, 
and  60X  feeding  and  socialising  with  other  juveniles.  Calves  devoted  70R  of  thatr 
■time  to  fishing,  sr/netlmes  In  groups,  sometimes  on  their  own. 

Mating  adults  Incr  eased  their  underwater  activity  and  twin  wakes  could  often  be 
.seen  on  the  surface.  The  mating  proces  began  with  the  male  repeatedly  showing  Its 
jdorsal  fin  above  tne  surface  and  occasionally  tall  slapping  the  water,  v.hllei 
lapproachlng  the  female.  The  male  then  swan  side  by  side  with  the  female  and  tl.e 
two  animals  rolled  over,  with  genital  contact.  This  sequence  was  repeated  several 
■times  until  the  female  swam  rapidly  away.  At  first  the  male  tried  lo  pursue  the' 
Ifemale  but,  then  returned  to  the  grouo  to  mate  with  another  fe-fiale.  The  whole- 
mating  proces  was  seen  on  many  occasions,  suggesting  that  fui  i.ner  observations; 
lare  needed  to  establish  whether  Inia  geoffrensis  Is  monogam.,  lu,  as  has  been 
‘proposed  In  previous  studies. 


STATUS  OF  HARBOUR  PORPOISES  (Phocoena  phocoena)  IN  SWEDISH 
WATERS. 

Berggren,  P. 

Department  of  Zoology,  Stockholm  University,  S-106  91  Stockholm,  Sweden. 

Bones  of  harbour  porpoises  found  in  human  settlements  dating  back  5000  years 
on  the  island  Gotland  show  that  harbour  porpoises  were  hunted  in  the  Baltic  Sea 
during  this  time.  The  hunt  continued  into  modem  limes  but  came  to  an  end  in  the 
beginning  of  the  20'th  century.  Although,  there  are  no  abundance  estimates  for 
this  area,  few  sightings  or  incidental  takes  have  been  reported  indicating  that 
very  few  harbour  porpoises  remain  in  the  Swedish  Baltic  Sea. 

The  situation  on  the  west  coast  of  Sweden,  in  the  Kattegat  and  Skagerrak  Seas, 
is  different.  In  this  area  480  carcasses  were  collected  by  the  Swedish  Natural 
History  Museums  during  June  1988  to  December  1991;  60%  of  these  were  incidental 
takes  in  conunercial  fisheries.  The  incidental  takes,  on  average  80  animals  per 
year,  should  be  looked  upon  as  minimum  numbers  since  they  were  obtained  through 
a  volountary  reporting  system.  Aerial  surveys  performed  in  the  Kattegat  and 
Skagerrak  Seas  during  1991  reported  low  densitys  of  harbour  porpoises. 

Morphometric  studies  show  that  harbour  porpoises  in  the  Swedish  Baltic  and 
Skagerrak  Seas  should  be  treated  and  mana^  as  a  separate  stocks.  Harbour 
porpoises  in  Swedish  waters  should  be  considered  as  endangered  in  the  Baltic  Sea 
and  threatened  in  the  Kattegat  and  Skagerrak  Seas.  Unfortunately,  the  Swedish 
goverment  has  now  decided  to  only  collect  animals  incidentally  taken  or  found 
stranded  in  the  Baltic  Sea  making  fuhrre  assessments  of  the  status  of  harbour 
porpoises  in  the  Kattegat  and  Skagerrak  Seas  difficult. 


Reproductive  behaviour  of  grey  seals  (Halichoerus  orypus) 

BREEDING  ON  THE  PACK  ICE  IN  THE  GULF  OF  ST.  LAWRENCE 
Bedard,  C.‘'\  Hammill,  M.O.®  and  Kovacs, 

(1)  Dept,  of  Biology,  University  of  Waterloo,  Waterloo,  Ontario,  N2L 
3G1  and  (2)  I.M.L.,  C.P.  1000,  Mont-Joli,  Qudbec,  G5H  3Z4,  Canada 

Reproductive  behaviour  of  grey  seals  (Halichoerus  grvpus)  breeding  on 
the  seasonal  pack  ice  was  studied  in  the  Gulf  of  St.  Lawrence  during 
January  and  February  1992  and  1993.  Males  were  captured  in  order  to 
obtain  mass  records  and  behaviour  was  quantified  using  scan  sampling. 
Average  male  mass  at  first  capture  was  256  kg  (tange= 176-352  kg),  but 
decreased  as  the  season  progressed.  Time-activity  budget  was  similar  to 
land  breeding  colonies.  For  males,  differences  in  behaviour  were  related 
to  the  males’  status  and  to  the  strategy  used  to  attend  females.  In  cases 
where  access  to  water  was  limited  to  breathing  holes,  males  attended 
either  fiom  the  water  or  from  the  ice.  In  such  conditions,  the  most 
successful  males  attended  females  from  the  water,  defending  a  breathing 
hole.  Reproductive  success  was  partly  dependent  on  the  number  of  days 
spent  at  the  i>atch  and  on  male  fighting  ability.  Ice  stability  and  ice 
topography  varied  extremely  between  locations.  At  one  site,  ice  was 
st^Ie  through  most  of  breeding  season.  Females  were  gregarious  and 
usually  congregated  around  breathing  holes.  At  that  site,  females  were 
always  present  in  greater  numbers  than  reproductively  active  males.  This 
suggested  that,  when  ice  is  stable,  the  degree  of  polygyny  on  the  pack  ice 
js  comparable  to  land  breeding  colonies. 


INVESTIGATIONS  ON  THE  ABUNDANCE,  HEALTH  STATUS,  AND  MIGRA¬ 
TION  OF  THE  SMALL  CETACEAN  POPULATIONS  IN  GERMAN  WATERS 
Benke,  H.,  Sieben,  U.  and  Bohlken,  H. 

Forschungs-und  Technologiezemnjm  Westkueste,  University  ol  Kiel,  Geimany 
and  Institut  lor  Veterinary  Pathology.  University  ol  Giessen,  Gennany 

The  number  ol  small  cetaceans  in  German  water,  particularly  haitxiur  por¬ 
poises,  has  drastically  declined  In  the  past  tew  decades.  Insutticlent  knowledge 
exists  regarding  the  number,  distribution  and  migratory  behaviour  ol  these  popu¬ 
lations.  Even  less  knowledge  exists  about  the  reasons  lor  their  decline.  This 
project  is  a  part  ol  an  international  Initiative  to  till  the  gaps  in  our  knowledge. 

Sightings:  All  incidental  sightings  in  Gennan  waters  were  gathered  and  pro¬ 
cessed  at  the  Forschungs-  und  Technologiezentmm  WeslkOste  (FTZ).  University 
ot  Kiel.  In  addition  to  the  incidental  sightings,  aerial  surveys  were  conducted  In 
certain  regions  during  I99t  and  t992.  These  surveys  were  made  possible  with 
the  cooperation  ol  Danish  colleagues. 

Slrandings:  All  strandings  on  the  German  coasts  were  centrally  registered  in 
FTZ.  The  harbour  porpoises  conprised  the  majority  ol  the  slrandings  (1990: 
76/8t :  1991 :  tOt/KM;  1992: 87/90).  Slrandings  ol  white-beaked  dolphins,  white- 
sided  dolphins,  bottlenose  dolphins  and  common  dolph.  were  comparatl/eiy  rare. 

By-catch:  Rshers  trom  Schleswig-Holstein  were  responsible  tor  most  ot  the 
harbour  porpoise  bycatch  in  German  waters  (1990:  21;  1391:  29: 1992: 8).  The 
tishers  received  50  DM  lor  the  delivery  ol  the  animals. 

Postmortem  and  sample  taking:  The  strandings  and  by-catch  trom  Schlecwlg- 
Holstein  were  examined  under  the  zoological  as  well  -as  the  veterinarian  per¬ 
spective.  Further  examinatbns  in  realms  ol  histopathcL;;',  parasitology,  virology 
and  bacteriology  were  coordinated  trom  the  Institut  tOr  Veterinar-Pathologie,  Uni¬ 
versity  ot  Giessen.  Samples  were  also  taken  lor  turther  studies  In  the  topics  ot 
age  determination,  nutrition,  reprodijMIve  biology  and  toxology. 


THE  EVOLUTION  OF  PINNIPED  AQUATIC  LOCOMOTOR 
PATTERNS 

Bena,  A.  and  DeiDcre,  TA. 

Depaitnient  of  Biology,  San  Diego  State  University,  San  Diego,  CA  92182, 
and  Department  of  Paleontology,  San  Diego  Natui^  History  Museum,  San 
Diego,  CA  921 12 


Extant  pinnipeds  can  be  divided  into  three  aquatic  locomotor  groups; 
forelimb  swimmers  (eg.,  otaiiids),  hindlimb  swimmeis  (eg.,  phocids)  and 
foielimh/hindlimb  swimmen  (eg.,  Odohenus).  Assumptions  concerning  the 
evolution  and  distribution  of  locomotor  patterns  in  fossil  pinnipeds  can  best 
be  examined  within  an  explicit  phylogenetic  context  Morphological 
characters  correlated  with  locomotor  structure  and  function  were  mapped 
onto  a  well  corroborated  phylogenetic  hypothesis  of  pinniped  monophyly. 
Our  results  indicate;  1)  the  ancestral  pattern  of  pinniped  aquatic  locomotion 
was  forelimb/hindlimb  and  2)  the  pattern  in  all  later  diverging  pinnipeds  is 
forelimb/hindlimb  (forelimb  dominated).  In  otaiiids  the  forelimb  pattern 
became  emphasized.  In  archaic  walruses  (eg.  Imayntaria.  (TnmnhntariaT  this 
forelimb  pattern  is  retained.  A  forelimb/hindlimb  pattern  (hindlimb 
dominated)  evolved  twice,  once  in  later  diverging  walruses  (Alachtherinm. 
Yalcnictus,  and  Qdobenus)  and  again  in  the  desmatophocid  Alltxlesmus. 
The  hindlimb  swinuning  pattern  in  phocids  represents  an  evolutionary 
novelty  not  seen  in  other  pinnipeds.  Further  investigation  of  the  change  in 
locomotor  pattern  among  walruses  suggests  a  related  change  in  feeding 
strategy. 
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STRUCTURE  OF  THE  FINBACK  WHALES.  BALFANOPTFRA  PHYSALUS 
OF  THE  GULF  OF  ST.LAWRENCE  AND  WEST  GREENLAND  THROUGH 
PHOTOIDENTIFICATION  AND  GENETIC  ANALYSES. 

Birub^,  M.(123) .  S@ars,  R.(2 )  and  Larsen,  F  (4). 

1  Institute  of  Zoology,  Department  of  Population  Biology,  University  of 
Copenhagen,  DK‘2100,  Copenhagen,  Denmark 

2  Mingan  Island  Cetacean  Study  inc.,  St-Lambert,Qc.  J4P  1T3 

3  University  McGill,  Campus  MacDonald,  Ste-Anne  de  Bellevue.  Qc. 

4  Greenlarxfic  Fisheries,  Tagensvej  135  1.  DK*2200,  Copenhagen,  Denmark. 


In  the  Gulf  of  St.Lawrence,  an  average  of  900  finback  whales  (s.d.s422.l3) 
are  sighted  every  year  between  June  and  November.  An  yearly  average  of  35 
individuals  (s.d.«18.3)  were  photoldentified,  where  36%  were  resightings.  The 
large  proportion  of  new  individuals  is  probably  due  to  sampling  from  a  large 
population  in  an  extended  area. 

Biopsy  samples  from  the  Gulf  of  St-Lawrence  (n«87)  and  West  Greenland 
(n«15)  from  1988,  1990,1991,1992,  were  compared  genetically.  The 
nucleotide  sequences  of  the  first  290  basepairs  at  the  5'end  of  the 
mitochondrial  control  region  (D-loop)  were  determined  by  direct  sequenclr)g  of 
asymmetrical  ampl'rfied  DNA  by  polymerase  chain  readion  (PCR).  The 
conparisons  of  samples  from  different  years  within  the  Gulf  of  ^.Lawrence 
revealed  no  heterogeneity  .thus  the  animats  are  probably  from  the  same 
population. 

The  finback  whales  from  the  GuN  of  St.Lawrence  and  West  Greenland  have 
been  defined  by  the  IWC  as  two  different  management  areas  therefore 
regarded  as  representing  separate  populations.  The  genetic  analyses  have 
showed  a  significant  difference  b^een  the  two  populations,  supporting  the 
division  of  the  areas. 


HIGH  VARIABILITY  FOR  CONTROL-REGION  SEQUENCES  IN  A 
MARINE  MAMMAL:  IMPLICATIONS  FOR  CONSERVATION  AND 
MATERNAL  PHYLOGENY  OF  STCLLER  SEA  UONS  (EUMETOPIAS 
JUBATUSI 

Bickhim,  J.W.,  Pattern,  J.C.,  aod  Loughlia,  T.R. 

Deputmrat  of  Wildlife  and  Fi^eri^  Science,  Tex^  A&M  University,  College 
Stati<Mi,  TX  77843  (JWB),  LGL  Ecological  Genetics,  Inc.,  Bryan  TX  77801 
(JWB  and  JCP),  and  National  Marine  Mammal  Laboratory,  National  Mvine 
Fisheries  Service,  7600  Sand  Point  Way  NE,  Seattle,  WA  98115  (TRL) 

Steller  sea  lions  fEaroetooias  iubatusl  are  a  threatened  ^>ecies  that  have 
experimeed  a  signifleant  drop  m  numbm  over  the  past  three  decades.  Previous 
genetic  studies  indicated  a  lack  of  allo^^me  viniaMlity  in  this  mcmotypic  species. 
However,  very  high  levels  of  vtfiatioa  exist  in  t^  nutochcmdrial  DNA,  as 
revealed  by  ccwtrol-region  sequences  from  100  specimens  taken  over  mc«t  of  the 
range  of  the  i^pecies.  High  levels  of  interpopulational  variation  were  found 
indicating  female  dispersal  is  low.  The  hequencies  of  mtdna  haplotypes  were 
significantly  different  among  all  pairwise  conqMiisons  of  the  six  populations 
(rookeries)  exc^t  one.  Thus,  conservation  and  management  of  Steller  lions 
should  consider  the  rookery  as  the  management  unit.  Patterns  of 
macrogeographic  variation  indicate  the  pr^eoce  of  two  relatively  well 
differentiated  populations  of  Steller  sea  lions.  A  western  population  included 
rookeries  from  the  Commander  Islands  m  Russia  and  the  Aleutian  Islands  and 
Gulf  of  Ala^  in  Alaska.  An  ^tem  population  included  rookeries  from 
South^ist  Alaska  and  Oregon.  Mitochondrial  DNA  appears  to  be  potmitially 
useful  as  a  gmietic  tag  to  help  id«itify  the  natal  rookery  of  individuals  of 
unknown  origin. 


THE  INTERKET:  CHANGING  THE  WAY  INFORMATION  IS  ACCESSED 
Bird,  J.E. 

McKeldln  Library,  University  of  Maryland,  College  Park,  MD 
20742 

The  Internet,  an  international  network  of  computer 
networks,  is  revolutionizing  the  way  information 
professionals,  researchers,  and  others  are  accessing 
information.  This  paper  will  discuss  information  resources 
in  the  sciences  available  over  the  Internet.  Through  the  use 
of  the  Telnet  and  FTP  (file  transfer)  protocols  the  following 
types  of  information  can  now  be  accessed:  1)  The  catalogues  of 
hundreds  libraries  throughout  the  world;  2)  NSF  and  EPA 
Information;  3)  The  Federal  Register  organized  by  subject  or 
issuing  agency;  4)  data  archives,  including  computer  programs, 
at  hundreds  of  sites;  5)  discussion  groups  in  the  sciences; 
and  6)  subject-oriented  databases.  Researchers  can  connect  to 
a  wide  variety  of  science  databases  covering  such  subjects  as 
benethic  ecology,  DNA  sequencing,  NSF  programs  and  funding, 
and  primatology .  Directions  for  connecting  to  the  resources 
available  over  the  Internet  either  through  a  hard-wired 
networked  workstation  or  via  modem  will  be  given.  The  use  of 
the  Archie  and  Veronica  programs  for  finding  files  available 
via  anonymous  FTP  and  for  searching  and  connecting  to  hundreds 
of  information  sources  will  be  discussed.  The  Internet  has 
forever  changed  the .  way  information  is  accesed  and 
transmitted.  This  paper  will  provide  a  basic  introduction  to 
this  information  resource. 


HEART  RATES  AND  ENERGETICS  OF  FREE-RANGING  FEPWIALE  ANTARCTIC  FUR  SEALS 
R.M.Bevan,  AJ.Woakes.  'I.LBoyd  and  P  J.SuBer 

School  of  Biologicaf  Sciences,  University  of  Sirrningham.  Edgbaston.  Birminghani.  B15  2TT.  u.K. 
•British  Antarctic  Survey.  NERC.  Hic^i  Cross.  Madlngley  Road.  Cambridge.  CB3  OET.  U.K. 


Monitorir)g  the  energetics  of  free-ranging  marine  mammals  Is  notoriousty  difficult  To  date  the  onty 
means  has  been  to  use  the  doubly  labelled  water  (DLW)  technique  which  only  gives  an  average  daily 
metabolic  rate  (Costa  et  al  1 989).  Using  this  technique  it  Is  not  possible  to  monitor  the  energetics  over 
short  periods  of  time  nor  is  It  possible  to  ^gn  energetic  values  to  different  behaviours  e.g.  sv^immtng, 
resting.  dMng.  We  propose  that  heart  rate,  which  can  now  be  monitored  over  tong  periods  of  time 
(Woakes.  1 992),  can  be  used  to  determtoe  ffie  energetics  of  these  animals  at  sea  and  whilst  engaged 
in  different  behaviours. 

In  order  to  estimate  rnembolic  rate  from  heart  rate,  the  relationship  between  the  two  has  to  be 
determined.  This  was  not  possible  on  Bird  Island  (where  the  fieldwoffr  was  performed),  cortsequentty 
toe  relationship  was  determined  in  a  relatod  species,  the  Californian  sea  lion,  at  the  Scripps  Institution. 
San  Diego  (Butler  atal  1992).  Using  a  swim  channel  built  at  Bird  Island  rt  was  possible  to  determine 
the  heart  ratemeteboUc  rate  relationship  in  female  Antarctic  fur  seals  over  a  iimiW  number  of  activity 
levels.  As  the  relationship  between  the  two  variables  was  linear  In  toe  sea-lions,  a  linear  relationship 
was  also  assumed  in  toe  fur  seal. 

Heart  rates  and  sub-cutaneous  temperatures  of  free  ranging  female  Antarctic  fur  seals  {Arctocaphak/s 
gazalla)  were  monitored  with  an  implanted  data-togger  (Woakes.  1 992)  at  the  British  Antarctic  Survey 
base  at  Bird  Island.  South  Georgia  during  the  austral  summers  of  90-91 . 91-92  and  92-93.  A  totoi  of  26 
seate  were  continuously  monitored  over  periods  of  3-31  days,  with  the  monitoring  periods  covered 
neariy  all  of  toe  lactation  period.  IS  seals  also  had  time  depth  recorders  (Wildlife  Computers  Inc.) 
atiached  to  monitor  dMng  behaviour,  and  7  were  dcoed  with  DLW  to  compare  wtto  the  Mtimates  of 
metabolic  rate  obtained  from  toe  heart  rate  data. 

Preliminary  analysis  of  the  dato  Indicate  that  the  energy  expenditure  of  toe  whtist  ashore  is 
5.86  W.kg‘  and  7.03  W.ktf '  whilst  at  sea.  The  er»rgy  cost  of  the  outward  journey  to  the  feeding  area 
was  184.4  kj.kg'  whereas  ttie  return  journey  requlFed  140.1  kJ.kg'.  Heart  rales  during  both  journeys' 
were  not  significantiy  different  the  difference  In  energy  requirements  being  due  to  the  lor)ger  duration  of 
the  outward  leg. 


BOTTLENOSE  DOLPHINS  ATTURNEFFE  ATOLL,  BELIZE 
I’^Bilgre,  Barbara,  ^’^Graham,  Claire,  2.3Dudzinski,  Kathleen,  ^Wursig, 
Bemd,  and  ^Defran,  R.H. 

^Cetacean  Behavior  Laboratory,  Departrr,ent  of  Psychology,  San  Diego 
Slate  University,  San  Diego,  92182-0350;  ^Marine  Mammal  Research 
Program,  Texas  A  &  M  University  at  Galveston,  4700  Avenue  U,  Bldg.  303, 
Galveston,  TX  77551-5923;  ^Oceanic  Society  Expeditions,  Fort  Mason 
Center  Building  E,  San  Francisco,  (2A  94123 

A  total  of  194  boat-based  surveys  were  carried  out  on  the  population  of 
Atlantic  bottlenosc  dolphins,  (Tursiops  truncatus)  within  the  Tumeffe  Atoll 
reef,  32  km  off  the  coast  of  mainland  Belize.  Data  was  collected  during 
three  separate  study  periods:  March  1992  to  April  1992,  26  surveys;  July 
1992  to  December  1992, 96  surveys;  and  March  1993  to  July  1993, 72 
surveys.  Dolphin  schools  were  encountered  on  82%  of  all  surveys  and  a 
total  of  942  dolphins  were  observed,  including  72  calves  (calf  proportion  s 
8.4%).  School  size  ranged  from  1  to  20  dolphins  and  averaged  3.5 
individuals.  However,  78%  of  all  schools  consisted  of  I  to  4  dolphins,  and 
the  median  school  size  was  2. 

The  Tmiteffe  Atoll  is  a  diverse  and  highly  productive  tropical,  coastal  and 
marine  ecosystem  whose  dominant  vegetation  consists  of  red,  black  and 
white  mangroves,  with  surrounding  waters  including  numerous  coral  reefs 
and  sea  grass  beds.  To  date  there  have  not  been  any  studies  on  bottlenose 
dolphins  in  this  type  of  environment.  This  project,  therefore,  will  provide 
new  and  needed  information  on  the  behavioral  ecology  of  dolphins  in  this 
type  of  habitat,  and  will  contribute  to  the  development  of  behavioral  and 
population  baselines  needed  to  establish  a  proposed  marine  sanctuary  in  this 
still  pristine  area. 


FACTORS  AFFECTING  HARBOR  PORPOISE  CATCH  RATES  IN  THE 
GULF  OF  MAINE  SINK  GILLNET  HSHERY 
Bisack,  K.  and  Northridge,  S.P. 

National  Marine  Fisheries  Service,  166  Water  Street,  Woods  Hole,  MA 
02543,  USA 

Catches  of  harbor  porpoises  (Pkocoena  phocoena)  have  been  monitored  in 
the  Gulf  of  Maine  sink  gillnet  fishery  since  1989  by  an  onboard  observer 
scheme.  We  analyzed  the  observer  scheme  data  collected  between  1989 
and  1992  by  examining  porpoise  catch  rates  in  relation  to  16  operational 
variables  and  in  relation  to  rish  catches  by  species.  Catch  rsdes  appear  to 
be  independent  of  many  of  the  recorded  operational  factors,  but  we  found 
that  soak  duration, 

depth  of  set,  and  mesh  size  all  affected  catch  rates  of  harbor  porpoises. 
None  of  these  relations  can  be  explained  clearly,  though  we  propose 
several  hypotheses.  We  also  examined  the  catch  of  porpoises  in  relation 
to  the  presence  of  fish  species  in  the  catch.  Although  there  were 
significant  correlations  between  the  presence  of  porpoises  and  of  certain 
fish  species  within  a  haul,  these  correlations  were  generally  not  consistent 
between  years.  The  presence  of  one  -species,  pollack  {PoUachius 
pollachius),  was  found  to  be  significantly  correlated  to  the  presence  of 
porpoises  within  the  same  hauls  over  a  two  year  period,  which  may  suggest 
some  ecological  affinities. 
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PHOTOIDENTIRCATION  OF  KllXEn  \«4ALES  OFF  CAUFORNIA 
Black.  N.A.',  Schulman,  A.*.  Blltrit,  0.3,  ShMiwatar,  D.’,  BtWtldoe,  A.’,  Tamulto, 
R.L^  Golay,  0.^  Calambokidis.  J.5,  and  Webber,  M.*  -  » 

'Moss  Landing  Marine  Lab.  P.O.  Box  52001,  Pacific  Grove,  CA  93950,  *559  36*" 
St.  #4,  San  Pedro.  CA  90731,  3National  Marine  Mammal  Lab,  Seattle.  WA  98115. 
^Long  Marine  Lab.  Santa  Cnjz.  CA  95060,  ^Cascadia  Researcb  Coilectiva. 
Olympia,  WA  96501.608  Rah  and  Wlldlile  Service.  HI  96622 


Bghty-eight  killer  whales  {Ordnus  orca),  including  33  males,  were  pholo-idantllied 
in  California  waters.  Number  of  whales  Identified  in  each  area  include;  Capa 
Mendocino  (2),  Conlell  Bank  (3),  Gulf  of  the  Farallonas  (11),  Monterey  Bay  (64), 
Morro  Bay  (1).  Pt.  Conception  (4).  Sarrta  Barbara  (5),  Los  Angeles  (13).  and  San 
Diego  (6).  Photo-idantilicatk>n  efforts  ware  concentrated  in  Monterey  Bay  and  oft 
Los  Angelas.  Photographs  were  compared  with  images  from  Msxkx).  Washington 
Stale,  BrWsh  Columbia,  and  Alaska  Fifty-throe  (60%)  whales  wore  rosightod  from  1 
to  27  times.  Killer  whales  photographed  off  Calfomla  were  also  seen  in  Glacier  Bay. 
Alaska  (2661  km;  n>4).  Totino,  British  Columbia  (1460  km;  ns2).  San  Benitos 
Islands.  Mexico  (1019  km.  nsT).  and  Los  Coronados  Islanda  Mexico  (206  km;  nal). 
Twenty-one  whales  were  seen  In  one  or  more  diftarant  California  locationa  with  a 
maximum  distance  of  611  km.  One  male  was  first  observed  In  Morro  Bay.  and 
resighted  10  times  in  Monterey  Bay  and  Gulf  of  the  Farallones  over  a  1 5  year  time 
span.  Another  male  was  photographed  in  Los  Angeles,  resighted  25  times  in 
Mexico,  southern  Califomia  and  Monterey  Bay  over  an  8  year  lima  span.  Forty-two 
(48%)  whales,  including  those  sighted  in  different  areas,  ware  asaocialad  with  the 
same  individual(s)  at  least  twice  up  to  10  years  after  the  initial  sighting.  The  only 
documented  pray  of  these  whales  has  bean  5  speciss  of  marine  mammals.  In 
conjunction  with  this  svidancs,  initial  insight  is  gained  on  the  movements  and 
extended  ranges  which  possibly  relates  to  the  feeding  ecology  of  these  transient' 
type  of  killer  whales. 


THE  U.S.  MI&-ATLANTIC  COASTAL  MIGRATORY  BOTTLENOSE  DOLPHIN 

STOCK  REVISITED 

Blaylock,  R.  A.  and  Hansen,  L.  J. 

National  Marine  Fisheries  Service,  Southeast  Fisheries  Science  Center,  Miami 
Laboratory,  75  Virginia  Beach  Drive,  Miami.  FL  33149 

The  mid-Atlantic  coastal  migratory  stock  of  bottlanose  dolphins,  which  is  thought 
to  range  seasonally  from  New  Jersey  to  Florida,  experienced  an  abnormally  high 
level  of  mortality  in  1987-88.  Comparison  between  pre-1987  average  annual 
botUenoea  dolphin  stranding  rates  and  the  1987-68  stranding  rate  resulted  in  an 
estimate  of  stock  reducbon  of  about  one-half  after  the  mortality  event.  This  stock 
is  believed  to  range  primarily  between  Cape  Hatteras,  North  Carolina,  and  mid- 
Florida  during  the  winter.  It  is  unclear  rrvhether  other  groups,  such  as  resident 
dolphins  or  dolphins  from  the  offehore  stock,  co-occur  in  this  region  because  there 
are  ttlle  quanbtativa  data  available  which  describe  bottlanose  dolphin  stock 
composition  arrd  boundaries  in  this  area.  Bottlenose  dolphin  aburxiance  estimates 
from  replicate  aerial  sunreys  conducted  along  the  U.S.  mid-Atlantic  coast  from 
Cape  Hatteras  to  mid-Florida  dunng  the  winter  did  not  differ  significantly  between 
1983  and  1992.  Among  potential  explanations  for  this  result  is  the  possibility  that 
the  1987-88  stock  reduction  may  have  been  overestimated.  Also,  inconsistent 
sampling  between  survey  periocto  could  have  confounded  survey  results.  In 
addition,  changes  in  the  distnbution  and  relative  naxtura  of  dolphin  stocks  between 
samping  periods  could  lead  to  inconckisivs  results.  Close  monlfoting  of  this  stock 
is  warranted  in  light  of  its  designation  as  dspletsd  under  the  Marine  Mammal 
Protection  Act,  but  ambiguity  in  stock  definition  may  contribute  to  both  inaccuracy 
and  imprecision  in  population  assessment,  thus  rendering  monitoring  problerTtatic. 
Studies  seeking  to  define  the  coastal  migratoty  bottlenase  dolphin  stock  must 
investigate  stock  structure  hypotheses  which  consider  possible  relationships 
between  this  stock  and  other  population  components  throughout  its  range. 


METABOLIC  RATE  AND  THYROID  HORMONES  DURING  THE 
ANNUAL  MOULT  OF  GREY  SEALS 
Boily,  Patrice 

Department  of  Zoology,  University  of  Guelph,  Guelph,  Ontario, 
Canada,  NIG  2W1. 

Measurements  of  oxygen  consumption  (VO2)  in  air  at  20  °C 
and  of  serum  concentrations  of  thyroid  hormones  were 
obtained  from  three  juvenile  and  two  adult  grey  seals 
(Halichoerus  orvous)  during  the  annual  moult.  All  animals 
maintained  a  constant  level  of  energy  intake  during  the  moult. 
The  growing  juvenile  animals  showed  a  clear  Increase  (50%  to 
100%)  In  '5*02  and  in  serum  concentrations  of  thyroxine  and 
triiodothyroxine.  For  these  animals,  the  moult  and  the  increase 
in  ’Cf02  occurred  before  the  increase  in  thyroid  hormone 
concentrations.  This  pattern  of  events  suggests  that  the 
increase  in  'I'02  for  juveniie  grey  seals  may  reflect  a 
thermoregulation  problem  in  air  during  the  moult.  The  adults, 
whose  body  mass  decreased  by  1 2  and  22%  respectively,  did 
not  exhibit  a  clear  increase  in  'I'02;  but  like  the  juveniles  they 
exhibited  show  an  increase  in  thyroid  hormone  concentrations. 
These  results,  combined  with  the  terrestrial  behaviour  of  grey 
seals  in  the  wild,  suggest  that  the  annual  moult  is  very 
energetically  challenging  for  these  animals. 


ABORTION,  STILLBIRTH  AND  EARLY  NEONATAL  DEATH  IN  WEDDELL 
SEALS  OF  MCMURDO  SOUND,  ANTARCTICA 
Blake,  J.E.  and  Testa,  J.W. 

InstKule  of  Arctic  Biology  and  Institute  of  Marine  Science,  University  of  Alaska 
Fairbanks,  Faiibanks,  AK  99775 

Reproductive  loss  and  pup  mortality  are  important  components  of  Weddell 
seal  population  dynamics  in  McMurdo  ^und,  Antarctica.  However,  little  is  known 
about  specific  underlying  mechanisms.  To  better  understand  perinatal  mortality 
we  performed  complete  necrojjsies  on  32  dead  Weddell  seal  pups  found  during 
population  surveys  and  dunng  a  pup  growth  study  from  October  15  through 
December  10, 1992.  This  represents  10%  of  the  total  pup  production  from  the 
study  area.  Gross  necrojjsies  included  a  detailed  coll^km  of  fixed  tissues  from 
unfrozen  carcasses  and  frozen  tissues  from  all  carcasses.  Based  on  gross 
observations  seal  pup  mortality  was  categorized  as:  3  (9.4%)  abortions;  5 
(1 5.5%)  stillbirths;  1 0  (31 .3%)  early  neonatal  deaths  viiith  no  gross  lesions  (pups 
with  body  tat  estimated  to  have  died  within  24-48  hours);  6  (18.8%)  starvation 
cases  (age  from  3-17days);  3  (9.4%)  acute  trauma  cases;  4  (12.5%)  pups  with 
subacute-chronic  suppurative  lesions;  and  1  (3.1%)  38-day-old  pifi)  with  no  gross 
lesions  Two  of  4  dead  pups  from  a  closed  population  at  White  Island  exhibited 
minor  congenital  detects  that  may  be  due  to  the  expression  of  recessive  genes. 
One  had  an  anomalous  external  ear  and  the  other  had  a  shortened  mandible  and 
mild  doming  of  the  cranium. 

The  majority  (56.2%)  of  the  Weddell  seal  pup  mortality  In  McMurdo  Sound 
during  the  1992  austral  spring  was  identified  as  abortions,  stillbirths,  and  early 
neonatal  deaths  not  due  to  starvation.  Further  analyses  of  collected  tissues  are  in 
progress. 


SEX  AND  AGE  STRUCTURE  IN  TWO  SEA  OTTER  MORTALITY  EVENTS 
Bodkin,  J.L.  and  Burdin,  A.M. 

Alaska  Fish  and  Wildlife  Research  Canter,  USFWS,  Anchorage  AK, 
99503  and  Kamchatka  Institute  of  EcologY  and  Nature  Management, 
Petropavlovsk-Kamchatsky,  Russia 

In  1 989  and  1 990  two  sea  otter  populations  in  the  north  Pacific  ocean 
experienced  significant  mortality  events.  Following  the  grounding  and 
release  of  oil  from  the  TA/  Exxon  Valdez  in  March  1989,  674  sea  otter 
carcasses  wore  recovered  from  Prince  William  Sound  and  the  Kenai 
Peninsula  in  southcentral  Alaska.  During  the  winter  of  1 990-9 1 , 742  sea 
otter  carcasses  were  recovered  from  the  shores  of  Bering  Island  in 
Russia.  The  Alaska  mortality  event  occurred  in  a  population  considered 
to  be  at  or  below  equilibrium  density,  with  unoccupied  or  recently 
occupied  habitat  adjacent  to  the  spill  area.  The  Russian  mortality  event 
occurred  in  an  island  population  likely  above  equilibrium  density  with  no 
available  unoccupied  habitat.  The  Bering  Island  population  resulted  from 
immigration  from  nearby  Medny  Island  in  1971,  numbered  about  3500, 
and  was  rapidly  increasing  prior  to  the  event.  The  Alaskan  mortality 
event  may  be  considered  independent  of  sea  otter  density,  while  the 
Bering  Island  mortality  event  may  bo  considered  density  dependent. 

The  sex  and  age  class  structures  represented  by  those  animals  dying 
in  each  population  differ  significantly.  In  Alaska,  60%  of  the  animals 
were  female,  while  at  Boring  Island  19%  were  female.  In  Alaska,  32% 
of  the  animals  were  aged  0-1  years,  49%  were  2-9  years,  and  1 9%  were 
>  9  years.  From  Bering  Island,  12%  were  aged  0-1, 58%  were  2-9  and 
30%  were  >  9  years.  The  observed  patterns  may  reflect  a  polygynous 
reproductive  system  that  results  in  soatial  partitioning  of  the  sexes. 


PRE-NATAL  INVESTMENT  IN  REPRODUCTION  AND  AGE  COMPOSITION  OF 
NORTHERN  FUR  SEAL  (CALLORHINUS  URSINUSI  FEMALES  ON  BERING 
ISLAND,  RUSSIA 
Bollaev,  A.  1. 

Reeeuuh  Iiutihite  of  Fuberiee  and  Ocoanognphy  683602  Petiopavlovak-Kainchataldi, 
Nobereznaya,  18,  Ruaaia. 

Tlwoiy  predicts  that  fdnales  of  sexually  dimorphic  qiecies  give  birth  to  smaller, 
eoergeticaUy  leaa  expensive  female  offqning  when  they  are  young  (small),  and  larger,  more 
expensive  male  offspring  when  they  are  older  (large)  to  ensure  itMviimiin  survival.  To  teat 
this  concept  data  were  collected  on  4611  newborn  northern  for  seal  rrallnttiinna  uriinust 
pups  (748  of  which  had  mothers  of  known  age)  on  Bering  Island,  Russia,  from  1982-1992. 
Birth  wei^ts  and  lengths  of  72  known  aged  mothers  was  obtairred  in  1992.  Weights  of 
male  and  females  pirpa  were  positively  correlated  wifo  the  age  of  their  mothen  from  3-12 
years  of  age  (males,  n-240,  r-0.42,  p£0.0001;  fismales,  n-239,  r-0.31.  pfO.OOOl). 
Only  the  birth  weigbu  of  males  were  negatively  correlated  wifo  foe  ages  of  rtuthers  13-22 
years  of  age  (n— 124,  r“-0,21,  p^O.Ol).  Survival  of  pirps  was  positively  correlated  wifo 
their  mass  and  length  at  birth  arrd  wifo  the  age  of  their  rrrothers.  Mortality  wru  highest  for 
pups  whose  mothers  were  4-7  years  of  age  or  had  irrrrrrigrated  from  other  islarrds.  The 
percentage  of  rrrale  and  female  pup  weight  relative  to  the  weight  of  their  mothers  was 
negatively  correlated  wifo  mafor^  mass  (r— 0.68,  p^O.OOl)  and  age  (r--0.49, 
p^O.OOl).  The  average  age  of  partirrient  ferrrales  shifted  from  14.2  early  in  the  breeding 
season  to  7.8  late  in  the  seaacm.  There  was  tro  correlatioo  between  prrp  mass  arsd  trrasa  of 
their  mothers  at  partitritioo.  Data  from  all  years  irrdicates  that  birth  weights  increase  during 
foe  first  half  of  foe  breeriing  season  arrd  decreases  during  the  last  half  of  the  season. 
Newborn  males  (x=6.1  kg  arrd  64.7  cm,  n=> 2284)  were  11%  heavier  arrd  3.6%  lorrger  than 
females  (x^  S.S  kg  arrd  62.4  cm,  n~2327).  These  results  iivtirat„  that  age  of  rrrothers 
plays  tm  irrrportant  role  in  foe  weights  of  pups,  that  age  rurd  weight  plays  an  irrqrortant  role 
in  survival,  arrd  that  rrrales  require  a  greater  investrrrent  of  nratemal  reaoirrces. 


29 


MORPHOMETRJC  COMPARISONS  OF  HARBOUR  PORPOISE  (Phocoena 
phocoena)  SKULLS  FROM  THE  SWEDISH  BALTIC  AND  SKAGERRAK  SEAS. 
Boriesson,  P.J  and  Ber^ren,  P.2 

1  Department  of  Ecology,  Animal  Ecology,  Lund  University,  &-223  62  Lund,  Sweden. 
2Department  of  Zoology,  Stockholm  University,  S-106  91  Stockholm,  Sweden. 

We  measured  harbour  porpoise  skulls  from  animals  incidentally  taken  in  fishery 
operations  or  found  stranded  between  1970-1991,  to  assess  whether  separate  stocks 
exists  in  Swedish  waters.  We  measured  16  metric  skull  characters  of  14  females  and 
17  males  from  the  Baltic  Sea  and  25  females  and  18  males  from  the  Skagerrak  Sea. 

Analyses  of  covariance  showed  significant  differences  (p<0,01 )  in  four  characters 
for  females  and  two  characters  for  males  in  crarual  morphometry.  In  general, 
females  from  the  Baltic  Sea  had  wider  skulls  and  wider  rostrums  than  their 
counterparts  in  the  Skagerrak  Sea.  Males  from  the  Baltic  Sea  were  narrower  at 
the  base  of  the  rostrum  and  had  wider  premaxillaries  than  males  from  the 
Skagerrak  Sea. 

The  observed  differences  could  be  explained  by  the  existence  of  a  resident  stock 
of  harbour  porpoises  in  the  Baltic  Sea  or  by  a  strong  tendency  for  migrating  animah 
to  return  to  specific  areas  during  the  Ineeding  season.  Both  explanations  could 
produce  reproductive  isolation  and  result  in  separate  stocks  of  harbour  porpoises. 
This  potential  reproductive  isolation  suggests  that  harbour  porpoises  in  the 
Swedish  Baltic  S^  should  be  managed  separately  from  harbour  porpoises  on  the 
west  coast  of  Sweden. 


INSIGHT  INTO  SPERM  WHALE  ECOLOGY  AND  BEHAVIOR  IN  THE 
MEDITERRANEAN  SEA  THROUGH  ACOUSTICS. 

•■••Borsani,  J.F.,  ••Pavan,  G.  and  •Notarbartolo-di-Sciara,  G. 
*Tethys  Research  Institute,  via  Giusti  5,  20154  Milano  (I) 
•‘Centro  Interdisciplinare  d1  Bioacustica,  Sezlone  di 
Bioacustica  Marina  del  Ministero  della  Marina  Mercantile, 
Unlversltii  d1  Pavia,  via  Taramelli  24,  27100  Pavia  (I) 

A  series  of  cruises  were  organized  in  the  Central 
Mediterranean  Sea  from  1988  to  1993  to  investigate  aspects 
of  the  ecology  and  behavior  of  sperm  whales  (Physeter 
catodofi)  in  this  region.  Sounds  were  recorded  using 
stationary  hydrophones  and  towed  hydrophone  arrays  to  allow 
directional  hearing,  and  were  analyzed  using  real-time 
digital  signal  processing  techniques.  Objectives  of  the 
study  included:  1)  a  description  of  the  distribution  of 
sperm  whales,  especially  in  consideration  of  the  heavy 
bycatch  connected  with  the  swordfish  driftnet  activities, 
and  2)  the  description  of  the  features  of  sperm  whale 
vocalisations,  including  click  rates,  codas,  usual  clicks 
and  creaks.  Sperm  whales  were  surprisingly  scarce, 
suggesting  a  likely  decreasing  trend  of  this  species  in  the 
study  area.  Most  whales  were  encountered  in  loose 
aggregations  greater  than  two  animals  in  waters  adjacent  to 
the  continental  slope.  In  all  regions  only  one  distinctive 
coda  was  repeatedly  heard,  thus  corroborating  the  hypothesis 
that  codas  might  be  a  geographical  marker,  A  distinctive 
acoustic  behavior  was  recorded,  involving  the 
synchronisation  of  two  whales  vocalizing  in  a  duet  while 
being  widely  separated.  The  possible  adaptive  significance 
of  such  remarkable  behavior  is  discussed. 


INDIVIDUAL  VARIABILITt  IN  ACOUSTIC  FEATURES  OF  STEREOTYPED 
CALLS  OF  KILLER  WHALES  (ORCZNUS  ORCA) 

Bowles,  A.E.,  Wong,  H.,  Lane,  S.  and  McBain,  J. 

HubbS'Sea  World  Research  Institute,  1700  South  Shores  Road, 
San  Diego,  CA  92109 


The  repertoire  of  stereotyped  calls  produced  by  killer 
whales  is  thought  to  be  relatively  invariant  within 
individuals  and  variable  between  pods.  Unfortunately,  the 
development  of  these  stereotyped  calls  and  the  differences  in 
call  production  among  wild  individuals  are  poorly  understood. 
We  examined  the  variability  in  acoustic  features  of 
stereotyped  calls  made  by  individual  female  captive  killer 
whales  held  at  Sea  World's  four  parks.  The  pod  of  origin  of 
wild-caught  whales  at  Sea  World  is  not  known,  but  nearly  all 
were  caught  off  Iceland.  If  calls  are  passed  with  fidelity 
from  mothers  to  calves,  we  hypothesized  that  the  acoustic 
similarity  in  call  types  between  mothers  and  their  own 
subadult  calves  should  be  greater  between  mothers  and  other 
females,  who  would  generally  have  come  from  different  pods.  We 
further  hypothesized  that  the  location  of  and  age  at  capture 
would  be  good  predictors  of  similarity  among  calls  of  mothers. 
Call  types  used  in  common  were  categorized  by  ear  and  analyzed 
using  twelve  acoustic  features.  All  the  calls  were  attributed 
to  individuals  either  because  the  individual  was  isolated  or 
because  the  call  could  be  localized  in  air  by  a  nearby 
observer.  The  call  component  that  distinguished  individuals 
best  was  a  high-frequency  component  that  overlapped  other 
components  of  many  calls.  It  is  possible  that  this  component 
functions  as  some  type  of  signature.  The  similarities  in 
acoustic  features  between  mothers  and  their  own  calves  were 
not  greater  than  between  mothers  and  other  female  calves 
raised  within  the  Sea  World  parks.  However,  larger 
differences  were  found  among  the  wild-caught  females. 


FINBACK  AND  HUMPBACK  WHALES  FROM  THE  GULF  OF  ST.  LAWRENCE: 
BLUBBER  FATTY  ACIDS  SUGGEST  DIFFERENT  DIETS 
Borobia  ,  M.,  Gearing^,  P.,  Simard^,  Y.,  Gearing^,  J.  and 
B61and^  P. 

1-  Marine  Mammal  Action  Plan,  UNEP,  Box  30552,  Nairobi,  Kenya; 

2-  Maurice  Lamontagne  Institute,  Box  1000,  Mont-Joli,  Que, 
Canada  G5H  3Z4;  3-  St.  Lawrence  National  Institute  of 
Ecotoxicology,  310  des  Ursulines,  Rimouski,  Que,  Canada  G5L 
3A1 


Free-ranging  finback  {Balaenoptera  physalus,  n=19)  and 
humpback  (Megaptera  novaemglioe ,  n=10)  whales  were  sampled  by 
biopsy  in  the  Gulf  of  St.  Lawrence,  Canada,  during  summer  and 
fatty  acids  extracted  from  the  outermost  blubber  layer. 

The  two  species  differed  in  the  chemical  composition  and 
stable  carbon  isotope  distribution  of  their  fatty  acids. 
Finback  fatty  acids  were  slightly  but  significantly  higher  in 
12:0,  13:0,  il4:0,  16:0,  16:1  n5,  17:0,  18:0,  18:1  n9,  18:1 
n7,  18:2  n6,  19:0,  and  20:0,  and  had  a  £''^C  of  -25.5  t  0.4h. 
Humpbacks  contained  more  il6:0,  16:1  n7,  il8:0,  18:1  n5,  20:4 
n6,  20:5  n3,  22:5  n3,  and  22:6  n3,  and  their  fatty  acid  f^’C 
averaged  -25.8  t  0.59$.  Cluster  and  principal  component 
analysis  were  used  to  integrate  and  visualize  the  differences 
in  the  chemometric  data  sets.  The  results  suggest  a  finback 
diet  relatively  rich  in  ThysanoSssa  raschii  and  other 
euphausiid  Crustacea,  with  humpbacks  consuming  a  higher 
proportion  of  schooling  fish  such  as  the  capelin,  Mallotus 
villosus. 


ESTIMATION  OF  BODY  WATER  SPACE  IN  HARBOUR  SEALS: 
HOW  USEFUL  IS  BIOELECTRICAL  IMPEDANCE  ANALYSIS? 
Bowen,  W.D.,  Boness,  D.  J.  and  Iverson,  S.J. 

Bedford  Institute  of  Oceanography,  Dartmouth,  NS,  Canada  B2Y  4A2, 
National  Zoological  Park,  Smithsonian  Institution,  Washington,  DC,  20008, 
and  Technical  University  of  Nova  Scotia,  Halifax,  NS,  Canada  B3J  2X4 

Isotope  diliitiOD  is  an  accurate  but  tiinc.consuiBing  and  expensive  way  to  Ktunate 
body  water  t...-.  (BW),  tbus  limiting  die  number  of  tmteals  that  can  be  studied.  We 
evaluated  a  bioelecaical  impedance  analyzer  (BIA)  for  its  poieniial  to  estimate  BW  in 
harbour  seals.  Deuierium  dilulion  space  (an  estimate  of  BW)  was  detemuaed  in  12  adult 

females  and  Iheir  pups  between  binb  and  20  days  postpartum  and  12  adult  males  captured 

early  and  8  of  ihese  same  males  captured  laie  in  Ihe  breeding  season.  At  the  same  time, 
resistance  (Rs)  and  reaciance  measurements  were  taken  ftom  each  animal  using  a 
teuapolar.  impedance  plethysmograph  (Model  101 A  RJL  Systems).  Adnlu  woe  sedated 
svith  rtiavrp!»ni  prior  to  taking  BIA  readings.  Wiihantay  diiplicale  Rs  measurements  on 
adults,  taken  ftom  10-2(X)  min  apaii.  diffeied  by  an  average  of  6.4%  (CY  -  102%),  with 
6  of  31  dupUtaies  differing  by  >10%.  Movement  by  the  animal  had  significant  impact 
on  the  stability  of  Rs  readmgs.  as  did  electrode  placement.  We  used  stepwise  multiple 
regressiOD  to  derive  predictive  relalioosbips  for  deuterium  dilution  space  in  adults  and 
pups  sepnralely.  Body  mass  and  eteciricaUy  determined  biological  volume  (length'/Rs) 
accounted  for  92%  and  98%  of  the  variance  m  deuterium  dilulion  qace  m  adults  and 
pops  (exclutimg  newborns),  respectively.  Predicted  BW  tor  8  males  not  used  to  derive 
adult  prerlictivc  eguaiiou  diffa^  between  2.5%  and  -19%  of  die  measured  value,  with 
a  error  of  1.8  +  3.56  (SE)%.  Rs  measurements  m  aU  3  newborns  Ml  well  outside 
the  paliern  of  omer  pup  data.  Without  further  development,  BIA  measmemenis  would 
appear  m  result  m  unacceptable  errors  m  esUmaies  of  £al-tree  and  fat  mass  of  mdtvidum 
harbour  smls. 


FORAGING  TIME  BUDGETS  IN  ANTARCTIC  FUR  SEALS 
Boyd,  I.L.,  Arnould,  J.P.Y.  &  Croxall,  J.P. 

British  Antarctic  Survey,  Natural  Environment  Research  Council,  Madingley 
Road,  (Tambridge  CB3  OET,  U.K. 

Antarctic  fur  seals  forage  on  patchily  distributed  prey  (Antarctic  krill) 
which  varies  in  abundance  between  and  within  years.  We  investigated  how 
females  structure  their  foraging,  in  terms  of  time  spent  foraging  within 
patches,  in  response  to  changes  in  prey  availability  while  also  taking 
account  of  the  limits  imposed  on  foraging  by  the  physiological  diving 
capabilities  of  the  species.  A  nwthod  was  developed  to  divide  foraging 
behaviour  into  logical  units  (bouts)  and  then  to  classify  those  units  using 
statistical  clustering.  Four  types  of  bout  were  recognised  based  on  duration 
of  bouts  and  the  characteristics  of  the  constituent  dives.  Dive  depths, 
durations  and  swimming  velocities  were  highly  consistent  within  bouts 
suggesting  that  bouts  were  representative  of  foraging  on  specific  prey 
patches.  Different  bout  types  occurred  at  different  times  of  day  probably  in 
response  to  diel  variation  in  prey  patch  distribution.  One  particular  type  of 
bout  accounted  for  61-73%  of  time  spent  foraging  depending  on  the  year. 
During  one  year  when  food  was  scarce,  the  greatest  proportion  of  time  was 
spent  in  this  type  of  bout  Mean  dive  duration  during  bouts  exceeded  the 
theoretical  aerobic  dive  limit  on  >50%  of  occasions  for  three  of  the  four 
bout  types.  We  conclude  that  the  tengxiral  arrangement  of  Antarctic  fur  seal 
diving  is  adjusted  to  changing  patterns  of  food  distribution  and  probably 
also  in  relation  to  profitability  of  paiticular  food  patches. 
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THE  INTESTINAL  ALLOMETRY  OF  ADULT  PHOCID  SEALS 

Boyle,  G.J.i,  Murie,  D.J.i'2,  Bryden,  M.M.3,  and  Lavigne, 

D.M.i 

^Department  of  Zoology,  University  of  Guelph,  Ontario, 
Canada,  NIG  2W1;  ^pacific  Biological  Station,  3190  Hammond 
Bay  Road,  Nanaimo,  British  Columbia,  Canada;  ^Department  of 
Veterinary  Anatomy,  University  of  Sydney,  New  South  Wales 
2006,  Australia 

In  an  atten^t  to  explain  the  functional  significance  of 
small  intestine  length  in  phocid  seals,  we  examined 
interspecific  intestinal  allometry  in  adults  from  8  species 
(ringed  {Phoca  hispida,  n=7),  harbour  (P.  vitulina,  n=l), 
harp  (P.  groenlandica,  n=17),  grey  {Halichoervs  grypus, 
n=7),  hooded  {Cystophora  cristata,  n=l),  crabeater  {Lobodon 
carcinophagus,  n=4),  Ross  (Oimatophoca  rossi,  n=l),  and 
southern  elephant  seals  (Mirounga  leonina,  n=18)]  using 
least  squares  linear  regression  of  logio'transformed  data. 

Small  intestine  length  (1)  varied  as  body  mass  (M) 
raised  to  the  power  0.59,  significantly  greater  (p<0.05) 
than  that  predicted  by  geometric  similarity  (MO-”) .  For 
ringed,  harbour,  harp,  and  southern  elephant  seals, 
however,  small  intestine  circumference  |c)  varied  as 
significantly  less  (p<0.05)  than  that  predicted  by 
geometric  similarity  (MO-33) .  This  finding  suggests  that 
"basal"  surface  areas  (1  x  c)  of  phocid  small  intestines 
vary  as  M®*’*,  similar  to  values  reported  for  terrestrial 
mammals,  and  is  consistent  with  .the  hypothesis  that 
small  intestine  length  of  phocid  seals  is  a  function  of 
metabolic  requirements. 


ASSOCIATION  PATTERNS  OF  BOTTLENOSE  DOLPHINS  (TURSIOPS 
TRUNCATUS)  IN  GALVESTON  BAY,  TEXAS 
Br&ger,  S.,  Acevedo,  A.,  Henningsen,  T.,  and  WUrsig,  B. 

Marine  Mammal  Research  Program,  Texas  A&M  University,  4700  Ave.  U, 
Bldg.  #303,  Galveston.  TX  77551-5923,  USA 


Much  research  has  been  done  on  group  and  social  structure  of  botdenose 
dolphins  {Tursiops  truncatus).  It  has  biomc  apparent  that  there  is  certain 
fluidity  in  group  membership  of  over  one  dozen  populations  studied  to  date. 
While  a  multi-male,  multi-female  mating  structure  has  been  inferred  from 
some  of  this  work,  details  of  social  structure  and  mating  strategies  are  not 
yet  worked  out  fully  for  any  population.  We  report  here  on  pan  of  a 
population  of  dolphiris  of  the  ship  channels  of  Galveston  Bay,  Texas.  While 
over  1,000  dolphins  have  been  individually  identifled  in  the  past  three 
years,  only  about  200  occur  reliably  in  the  area  and  may  beuermed 
"resident".  Group  sizes  range  from  1  to  30,  with  a  mean  of  4.4  ±  0.15  S.E. 
(n  s:  552).  Association  levels  were  calculated  for  35  individual  dolphins 
with  4  or  more  sightings  in  each  of  1990  and  1991;  with  the  Half- Weight 
Index  2N/(ni+n2),  where  2N  =  the  total  number  of  joint  sightings  scored 
once  for  each  occurrence  of  both  individuals  together,  n]  =  the  total  number 
of  sightings  for  the  first  individual,  and  ni  =  the  total  number  of  sightings 
for  the  second  individual.  Median  association  level  was  0.154  in  1990  (n  = 
165)  and  0.125  in  1991  (n  =  216),  comparable  to  findings  of  bottlenose 
dolphins  in  southern  California,  but  smaller  than  indices  found  in  Florida 
and  Pmtugal.  l^e  weak  patterns  of  associations  indicate  low  long-term 
affiliations  and  especially  high  group  fluidity,  probably  related  to  resident 
dolphins  frequently  mixing  with  non-residents  which  occur  in  the  study  area 
for  only  days  to  weeks. 


MESOSCALE  TEMPERATURE  FEATURES  AND  MARINE  MAMMALS  IN  THE 

GULF  OF  MEXICO 

Brandon,  E.  A  &  G.  S.  Fargion 

Texas  A&M  University  at  Galveston,  P.O.  Box  1675.  Galveston.  TX  77553 

In  an  attempt  to  characterize  preferred  habitats  and  to  discover  preferred  depth 
ranges  of  cetaceans  in  the  Gulf  of  Mexico,  we  combined  data  from  the  GulfCet 
project,  a  study  of  the  distribution  and  abundance  of  marine  mammals  in  the  north- 
central  and  western  Gulf  of  Mexico,  with  historical  sighting  data.  Visual  and 
acoustic  data  from  four  GulfCet  cruises  and  two  NOAA  aerial  surveys  In  1992-1993 
were  used  as  welt  as  hydrographic  data  from  the  GulfCet  cnjises.  We  were  able  to 
detect  mesoscale  features  such  as  eddy  Triton  and  eddy  Vazquez  from  the 
hydrographic  data  of  the  GulfCet  cruises.  Isotherms  at  15  and  20  *’C  have  been 
computed  from  CTO  and  XBT  data,  and  plotted  for  each  cruise.  We  have 
superimposed  the  cetacean  GulfCet  sighting  locations  on  this  isotherm  plot,  and 
preliminary  results  indicate  a  possible  association  between  some  species  and 
particular  mesoscale  features.  To  find  the  depth  ranges  preferred  by  cetaceans  at 
each  historical  and  GulfCet  sighting  point,  we  extracted  depth  by  longitude  and 
latitude  from  a  bathymetry  database  (ETOPO  5).  Although  we  cornbined  historical 
and  GulfCet  data,  the  amount  of  data  was  sufficient  enough  for  analysis  on  only 
four  of  the  cetacean  species.  These  species  were:  Physeter  macrocephalus 
(Sperm  whale),  Stenella  attenuata  (Pan-tropical  spotted  dolphin),  Stenella  frontalis 
(Atlantic  spotted  dolphin),  and  Tursiops  truncatus  (Bottlenose  dolphin).  We 
divided  the  Gulf  into  seven  depth  ranges  and  calculated  the  percentage  of 
sightings  of  each  species  in  each  range.  Both  P.  macrocephalus  and  S.  attenuata 
were  primarily  found  in  water  over  the  continental  slope  and  deeper  water,  with 
about  75%  of  both  species  at  locations  with  depths  greater  than  1000  m.  Both  5. 
frontalis  and  T.  truncatus  were  primarily  found  in  water  covering  the  continental 
shelf,  with  about  84%  of  both  species  shallower  than  500  m.  Because  these  last 
two  years  were  uncharacteristic  for  the  Gulf  of  Mexico,  with  the  occurence  of  such 
events  as  large  sea  surface  temperature  anomalies  and  high  flux  of  the  Mississippi 
River  into  the  Gulf,  we  suspect  continued  data  collection  over  seasons  will  change 
these  distributions. 


BACTERIAL  AND  CHLAMYDIAL  CULTURE  RESULTS  FROM  STELLER  SEA 
LIONS  FROM  THE  GULF  OF  ALASKA  AND  SOUTHEAST  ALASKA 
Bradl«y,  D.J.,  SpraXar,  T.R.,  Calkins,  D.,  Loughlin,  T. 

Offica  of  tha  County  Vatarinarian,  San  Diago,  CA  92123; 
Depaxtfflant  of  Pathology,  Collaga  of  Vatarinary  Madicina, 
Colorado  Stata  Univarsity,  Fort  Collins,  CO  80523,  Alaska 
Dapeirtaant  of  Fish  and  Gasta,  Anchoraga,  AK  99518;  National 
Marina  Maznmal  Laboratory,  NOAA,  Saattla,  WA  98115 

During  1992  and  1993,  bactarial  and  chlaaiydial  culturas 
ware  takan  from  Stallar  Saa  Lions  from  Alaska.  Tha  culturas 
collactad  from  abortad  fatuas,  liva  pups,  and  liva, 
anasthatixad  adults.  Tha  sitas  culturad  included  lung, 
amnionic  fluid,  stomach,  heart,  liver,  kidney,  placenta, 
naras,  aye,  pharynx,  mouth,  vagina,  and  rectum.  Tha  culturas 
ware  plated  onto  TSA  5%  Sheep  blood  agar;  CNA  5%  aheap  blood 
agar,  Macconkay  agar.  Brilliant  Green  agar  and  TCBS  agar.  A 
direct  sample  slide  vas  prepared  for  gram  stain. .  Chlamydial 
culturas  ware  takan  from  aye,  lung,  vagina  and  rectal  samples 
and  call  culturad. 

Tha  gram  positive  organisms  isolated  included:  Staph  sp., 
various  Strap  sp.,  Corynabactarium  aguaticum,  Micrococcue 
sp.,  Bacillus  sp.,  and  Listeria  sp.  Tha  gram  negative 
organistu  included:  various  Pseudomonas  sp.,  Enterobacter 
sp.,  Provendencia/Morganeila  sp.,  Kluyvera  sp.,  EdwardmimllM 
tarda,  various  E.  coJi,  Piesiomonas  shigeiloides;  Proteus 
penneri  and  mirabiiis,  Ea/nia  alvei,  Vibrio  fuiviaiis,  and 
Saimonella  saint>paui.  Tha  gram  stains  shoved  a  gram 
negative  cork  screw  shaped  bacteria,  probably  a  Caiig>yiobactar 
and  a  gram  negative  spiral  bacteria,  possibly  a  Borraiia  type 
organism.  Chlamydial  cuturas  isolated  Chamydia  psittaci  from 
an  abortad  fetus. 

Identification  of  normal  bactarial  flora  and  potential 
pathogens  is  isqportant  in  understanding  tha  affects  of 
concurrent  disease  and  anvironmantals  factors  in  tha  decline 
of  tha  Stellar  Saa  Lion  populations. 


LENGTH,  SEX  AND  REPRODUCTIVE  DATA  FROM  MASS  STRANDINGS  OF  THE 
LONG-FINNED  PILOT  WHALE,  (GLOBICEPHALA  MFLAS^.  IN  TASMANIA, 
AUSTRALIA. 

Bramich,  D.  and  Hindell,  M.  A. 

Department  of  Zoology,  University  of  Tasmania,  Hobart, 

Tasmania ,  Aust  ralia . 

Length,  sex  and  reproductive  data  were  collected  from  mass 
strandings  of  long-finned  pilot  whales  (Globicephala  melas) 
on  the  Tasmanian  coastline  between  1935  and  1992.  Results  of 
this  preliminary  data  were  compared  with  studies  of  northern 
hemisphere  G. melas  which  used  data  from  mass  strandings  off 
the  British  coast  and  fisheries  operating  in  Newfoundland  and 
the  Faroe  Islands.  Sex  ratios  of  foetuses  (46.9%)  and  post 
natal  animals  (F60.5%)  are  in  agreement  with  those  reported  for 
Britain  and  Newfoundland  (Martin  et  al.  1987,  Kasuya  et  al. 
1988).  Maximum  body  lengths  for  males  (6.15m)  and  females 
(5.08m)  were  similar  to  those  reported  for  Newfoundland,  and 
generally  smaller  than  animals  stranded  on  the  British  coast 
except  for  one  Tasmanian  stranding  (Bridport,  1983)  which  had 
unusually  large  males  (7.2m)  and  females  (6.0m).  Length 
frequencies  and  sex  distribution  were  consistent  for  8  of 
these  1.0  Tasmanian  strandings,  and  indicate  similar  social 
structa:es  for  northern  and  southern  hemisphere  G.  melas. 

Females  in  the  larger  length  classes  exhibited  high  rates 
of  lactation  and  correspondingly  lower  rates  of  pregnancy.  This 
pattern  is  similar  to  that  reported  for  the  short-finned 
pilot  whale,  G.  macrorhynchus,  (Kasuya  and  Marsh  1984), 
however  has  not  been  reported  for  G.  melas  (Kasuya  et  al. 

1988).  Breeding  is  synchronised  within,  but  not  between  pods, 
and  occurs  in  all  but  three  months  of  the  year. 


SYNCHRONOUS  COORDINATION  OF  CREATIVE  BEHAVIORS  BY  BOTTLENOSE 
DOLPHINS 

Braslau-Schneck,  S.L.,  and  Herman,  L.M. 

Department  of  Psychology  and  Kevalo  Basin  Marine  Mammal 
Laboratory,  University  of  Hawaii,  1129  Ala  Moana  Blvd. 
Honolulu,  HI  96814 

Wild  dolphins  perform  a  variety  of  non- stereotyped 
behaviors  in  synchrony.  How  they  coordinate  these  behaviors 
is  unknown.  The  current  study  used  2  captive  dolphins  to 
examine  how  they  coordinated  non-speci£ied  behaviors 
performed  In  synchrony.  Non-specified  behaviors  were 
directed  by  a  single  gestural  sign  called  "Creative".  This 
sign  instructs  the  dolphins  to  perform  a  behavior  of  their 
own  choosing  which  is  different  from  behaviors  they  have 
performed  earlier  in  response  to  this  sign.  Another 
gestural  sign,  "Tandem,"  instructs  the  dolphins  to  perform 
behaviors  together.  The  dolphins  have  to  produce  the  same 
behavior  at  the  same  time.  The  results  of  this  study 
indicated  that  the  dolphins  had  developed  a  concept  of 
performing  creative  behaviors  in  tandem.  On  these  trials 
the  dolphins  performed  behaviors  judged  to  be  "in  tandem" 

567  out  of  698  times,  p<0.01.  A  total  of  83  different  kinds 
of  behaviors  were  performed  when  the  Tandem  +  Creative  were 
given  together.  A  videotape  analysis  indicates  that  mimicry 
between  the  dolphins  may  play  a  role  in  behavioral  choice 
and  coordination  in  "Tandem  Creatives". 
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TOLERANCE  OF  HARBOUR  SEALS  TO  HUMAN  RELATED  DISTURBANCE  SOURCES 
'DURING  HAULOUT 
Brasseur ,  S .M. J .M. 

Dept.  Aquatic  Ecology;  Institute  for  Forestry  and  Nature 
Research,  P.O.Box  167,1790  AD  Den  Burg,  The  Netherlands 

A  pilot  study  was  designed  to  examine  tolerance  of  harbour 
seals  Phoca  vitulina  to  human  disturbance.  At  20  haulout  sites, 
seals  were  approached,  in  a  standardized  way,  by  different 
sources  of  disturbance  until  they  entered  the  water.  Parameters 
recorded  were  vigilance,  by  counting  the  number  of  seals  with 
their  head  up  before  and  after  disturbing,  the  distances  at 
which  animals  changed  behaviour  and  distance  at  which  they  left 
for  the  water,  and  recovery  over  time. 

The  distances  tolerated  varied  between  100m  and  1800m 
depending  largely  on  the  source  of  disturbance.  This  correlated 
well  with  the  distance  at  which  they  left  for  the  water.  In 
general  seals  occurring  in  areas  which  are  often  visited  by  man 
showed  a  higher  tolerance  than  animals  living  in  areas  with  less 
disturbance . 

Although  "head  up"  is  considered  to  be  a  sign  of  vigilance, 
no  apparent  relation  was  found  between  this  behaviour  and  the 
distance  at  which  seals  can  be  apprbached. 

Of  the  46  disturbances  registered  only  in  25  cases  some 
irecovery  was  noted.  Only  two  groups  showed  complete  recovery. 

It  is  of  management  interest  to  be  able  to  evaluate  the 
effect  of  disturbance  on  population  parameters.  The 
understanding  of  the  tolerance  to  disturbance  is  an  important 
component  of  in  assessing  impact  of  disturbance. 


PRE-EXPLOITATION  ABUNDANCE  OF  RIGHT  WHALES  OFF  THE 
EASTERN  UNITED  STATES 

ireiwick,  J.  M.,  Reeves,  R.  R.  and  Mitchell,  E.  D. 

NOAA,  NMFS,  National  Marine  Mammal  Lab.,  Seattle,  WA  98115; 
Okapi  Wildlife  Associates,  Hudson,  Quebec,  JOP  IHO,  Canada; 
Natural  History  Museim  L.A.  County,  Los  Angeles,  CA  90007. 

It  has  been  assumed  that  large  numbers  of  right  whales 
were  present  in  the  western  North  Atlantic  at  the  time  of 
European  colonization,  but  until  recently  there  has  been  no 
quantitative  basis  for  making  an  estimate  of  'initial' 
population  size.  We  reconstructed  the  catch  history  for  the 
eastern  United  States  1630-1930  by  reviewing  literature  and 
examining  British  archival  records  on  >*ale  oil  and  baleen 
in^orts  from  the  American  colonies,  1695-1734.  An  average 
yield  of  600  pounds  was  applied  to  the  baleen  data  to 
estimate  landed  catches,  and  a  correction  factor  of  1.2  was 
used  to  account  for  whales  killed  but  not  secured.  Population 
trajectories  were  calculated  baaed  on  hitting  a  current 
population  size  of  350,  with  a  sio^ale  population  model  (no 
age  or  sex  structure)  and  a  density-dependent  recruitment 
rate.  MSY  rates  (a  measure  of  population  productivity)  of 
0.01,  0.03  and  0.05  were  used.  The  resulting  trajectories 
indicate  a  population  size  >  1,000  in  the  raid  1600s  and  a 
slow  increase  since  the  mid  1700s.  The  population  may  have 
been  reduced  to  as  few  as  100  whales  in  the  mid  1700s.  Since 
the  catch  history  is  incMT^lete,  the  17th-century  population 
off  this  coast  may  have  been  much  larger  than  indicated  in 
this  analysis.  Different  hypotheses  of  stock  identity,  and 
inclusion  of  takes  from  16th-  and  17th-century  Basque  and 
other  whaling  around  Newfoundland  and  in  other  areas,  would 
appreciably  change  these  provisional,  conservative  estimates. 


SURFACE  INTERVALS  OF  HUMPBACKS  IN  THE  HAWAIIAN  WINTERING  AREA 
Brown,  E.K.,  and  ForMteli,  P.H. 

Pacmc  WhaJa  Foundaion,  101  N.  Mhel  Rd.,  Klhei,  HI  96753 

Ability  to  estimate  abundance  of  whales  from  survey  dctfa  is  Influenced  by 
amount  of  time  animals  are  at  tha  surface  to  be  observed.  This  factor  is 
especially  Important  during  aartal  survays.  Slghtablltty  may  be  inflenced  by 
number  of  animals  In  a  pod,  level  of  activity,  and  amount  of  time  one  or  more 
whales  are  at  or  near  the  surface.  Although  respiration  rates  and  surface 
times  have  been  determined  for  humpback  whales  while  on  the  summer  feeding 
grounds,  no  data  are  avallabta  from  the  wintering  areas. 

Observations  of  humpback  whales  were  mads  from  January-Apiil  In  two 
areas  of  Hawaii  batwaan  1991  and  1993;  from  smaii  (ca.  4m)  boats  and  an 
elevatsd  (23m)  shore  station  on  the  west  coast  of  the  Big  Island,  and  from 
small  bocto  near  tha  south  end  of  Maui.  Pods  were  observed  for  a  minimum  15 
minutes  while  observation  time,  pod  size,  composition,  location,  activity, 
sighting  condition,  and  time  of  day  were  determined. 

Surface  interval  (SI)  was  documented  for  1S3  pods  from  Big  Island 
(boat=:103;  shore  8t^lon=e0)  and  110  pods  from  Maul.  Calves  were  present  in 
50.2%  of  the  pods.  Four  whales  or  more  were  In  12%  of  the  pods.  ANOVA  and 
post  hoc  comparisons  were  used  to  detect  significant  effects  (p<.05)  on  SI.  SI 
increased  significantiy  as  pod  size  increased,  and  tha  rate  of  increase  was 
significantiy  greater  on  Maui  than  on  the  Big  Island.  There  was  no  significant 
difference  in  Si  for  pods  observed  from  the  shore  station  and  pods  observed 
from  the  boats.  There  was  no  effect  due  to  time  of  day. 

In  addition  to  enabling  the  development  of  a  correction  for  whales  missed 
during  aeriai  surveys,  the  present  data  indicate  deferences  In  habitat  use  by 
whales  between  Maui  and  the  Big  Island. 


ESTIMATION  OF  FOETUS  MORTALITY  IN  NORTH  ATLANTIC 
LONG-FINNED  PILOT  WHALES  {Globicephala  meks) 

Brault,  S.,  G.  Desportes  and  H.  Caswell 

Dept,  of  Biology,  University  of  Massachussetts-Boston,  Boston  MA 
02125-3393;  Kanalvej  114,  DK-5000  Odense  C,  Denmark;  and  Woods 
Hole  Oceanographic  Institution,  Woods  Hole,  MA  02543 

To  estimate  foetal  mortality,  we  analyzed  data  on  foetus  size  distribution 
from  long-finned  pilot  whales  (G.  melas)  collected  in  the  Faroe  Islands 
(1986-88).  We  applied  methods  developed  for  stage-structured  insect 
cohorts,  by  allocating  foemses  into  discrete  size  classes.  The  change  in 
frequency  of  the  size  classes  with  time  was  then  used  to  calculate  a 
mortality  estimate.  For  the  period  of  linear  foetal  growth,  the  estimated 
survival  probability  is  0.668,  corresponding  to  a  mortality  rate  of 
O.OOlSday  '.  This  is  the  fu^t  use  of  this  method  for  calculating  foetal 
mortality,  so  the  sensitivity  of  the  result  to  sampling  error  and  the 
definition  of  size  classes  is  presently  being  investigated. 

This  mortality  level  is  much  larger  than  usually  assumed;  it  reduces 
fertility  estimates  and  will  have  to  be  taken  into  account  in  population 
models  for  this  species,  and  possibly  other  toothed  whales  species  for 
which  fertilitv  estimates  are  calculated  from  pregnancy  rates. 


THE  QUESTION  OF  REINTRODUCING  CAPTIVE  MARINE  MAMMALS: 
A  MODEL  FOR  CONSIDERATION 
Randall  L.  Brill 

Naval  Coramand,  Control  and  Ocean  Surveillance  Center, 
ROT&E  Div. 

53420  Craig  Road,  Room  200 
San  Diego,  CA  92152  6267  USA 

Reintroduction  to  the  wild  has  been  used  to  manage 
endangered  or  locally  depleted  populations  of  animals. 
Navy-organized  workshops  identified  and  evaluated 
basic  requirements  for  the  reintroduction  of  captive 
marine  mammals  in  general  and  Navy  marine  mammals 
specifically.  Findings  imply  that  there  is  no 
compelling  scientific  reason  to  reintroduce  non- 
endangered  species.  The  Navy's  marine  mammals,  and 
most  marine  maiomals  in  public  display  and  research 
facilities,  are  not  endangered.  However,  the 
development  of  reintroduction  technlgues  using  Navy 
marine  mammals  could  be  applicable  to  the  maintenance 
of  endangered  marine  mammals  in  the  wild.  A 
reintroduction  program  must  manage  risks  to  a  minimum 
and  demonstrate  concern  for  the  animals  reintroduced 
as  well  as  the  host  population.  A  generic  model  for 
planning  a  reintroduction  program  was  developed  based 
on  workshop  findings  and  addresses  elements  Including 
candidate  selection  criteria,  behavioral  modification, 
disease  transmission  prevention,  post-reintroduction 
tracking,  and  research  and  development  issues. 


DIFFERENTIATION  OF  NORTH  AMERICAN  BELUGA  WHALES  USING 
MHTOCHONDRIAL  DNA  SEQUENCE  VARIATION 

Brown,  J.G.'*  and  Clayton,  J.W.  2 

’Zoology  DopL,  University  of  Guelph,  Guelph,  Ontario,  N1 G  2W1 . 

2Dept.  of  Fisheries  and  ciceans.  Cental  and  Arctic  Region,  Winnipeg,  Manitoba, 
R3T2N6. 

The  beluga  {Detphin^tenis  leucas)  Is  an  odontocete  distributed  dlscontnuously 
in  arctic  and  sutoctic  waters.  Beluga  whales  migrate  from  wintering  areas  to 
river  estuaries  and  surrounding  areas  where  they  spend  the  summer  months,  it 
is  important  for  the  conservation  of  beluga  whales  to  determine  if  beluga 
summering  in  each  g^raphic  region  represent  separate  genedc  stocks  or  if  one 
large  genetic  stock  migrates  to  different  regions.  Beluga  examined  in  this  stedy 
came  from  IS  summering  locations  in  Sevan  geographic  regions;  Alaska, 
Beaufort  Sea,  Baffin  Bay,  w^t-north  Hudson  Bay,  east  Hudson  Bay,  southeast 
Baffin  Island,  and  the  St.  Lawrence  River.  Beluga  samples  were  ob^ned  from 
aboriginal  harv^ts  in  the  various  Arctic  summering  areas  and  from  stranded 
animals  in  the  SL  Lawrence.  To  determine  if  these  geographic  populalons  are 
separate  genetic  stacks,  240  bas%  in  the  mtDNA  control  region  were  sequenced 
and  analyzed  for  variability  In  310  beluga  whales.  Results  Indicate  geographic 
regions  contain  separate  genetic  stocks  and  also  genetic  stock  subdivision  within 
tee  southeast  Baffin  IsttexJ  region. 
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SEX  COMPOSITION  AND  SIZE  OF  MIGRATING  HUMPBACK  WHALE 
(MEGAPTERA  NOVAEANGUAE)  PODS 

Brown,  M.  R.',  Corkcron,  P.  J.',  Hale,  P.  T.^  and  Brydcn,  M.  M.' 

*  Depanmenl  of  Veterinary  Anatomy,  University  of  Sydney,  N.S.W.  2006,  Australia 
^  Centre  for  Conservation  Biology,  University  of  Queensland.  Qld.  4072,  Australia 

Most  behavioural  studies  of  humpback  whales  have  focussed  on  the  breeding  or 
feeding  grounds.  This  study  investigated  aspeas  of  the  behaviour  of  humpback  whales 
migrating  along  the  coast  of  eastern  Australia. 

Land-based  surveys  have  been  carried  out  horn  a  headland  in  southeast  Queensland 
since  1980,  to  monitor  the  recovery  of  the  population  from  commercial  whaling.  The 
surveys  ran  from  May  to  October  during  the  northward  migration  in  the  years  1980, 
1981,  1982,  1986,  1987,  1991  and  currently  in  1993.  A  total  of  841  pods  were 
observed  during  six  surveys.  Humpback  whales  zpptzx  to  migrate  in  smaller  pods  than 
reported  on  the  breeding  or  feeding  grounds.  Pod  size  ranged  from  1  to  5  animals. 
Most  whales  travelled  in  pods  of  1  or  2  animals  (44.6%  and  44.9%  respectively)  and 
occasionally  pods  of  3  (9.3%)  or  more  (0.2%).  Studies  during  the  whaling  period 
indicate  that  the  humpback  whale  migr^ion  is  segregated  with  respect  to  age  and  sex. 
Lactating  cows  leave  the  feeding  grounds  first,  followed  by  immature  females,  immature 
males,  mature  males  and  females,  and  finally  pregnant  cows.  However,  there  was  no 
significant  change  in  pod  size  over  the  survey  period  during  the  1991  season. 

In  1992  a  biopsy  project  was  carried  out  during  the  north  and  southward  migration. 
A  land-based  team  recorded  pre-biopsy  behaviour  in  the  absence  of  human  interference. 
Biopsy  samples  were  obtained  for  186  difrerent  individual  whales  including  63  complete 
pods,  where  all  the  animals  in  the  pod  were  sanqiled.  Sex  was  determined  by  PCR 
amplification  using  Y  chromosome  specific  primers.  Preliminary  analysis  suggests  that 
some  large  pods  (3  or  more  animals)  consisted  entirely  of  males.  These  pods  were 
characterized  by  their  aggressive  displays  and  resembled  the  con^titive  pods  previously 
described  on  the  breeding  grounds  only.  The  results  provide  evidence  for  the  formation 
of  male  dominance  hierarchies  during  migration. 


WALRUS  RESPONSE  TO  OFFSHORE  DRILLING  OPERATIONS 
Bnieggeman,  J.,  Green,  G.,  Grotefendt,  R.A. 

Ebasco  Environmental,  10900  NE  8th  St.,  Bellevue,  WA  98004-4405 
Bowlby,  E. 

U.S.  Fish  &  Wildlife  Service,  Anchorage,  Alaska 
Bums,  J.J. 

Living  Resources,  Fairbanks,  Alaska 

Walrus  response  to  drilling  operations  in  the  Chukchi  Sea  was  evaluated 
between  June  25  and  October  19,  1989.  Aerial  and  vessel  observations  of 
walruses  were  conducted  at  three  prospects  in  conjunction  with  acoustic 
measurements  of  the  operations.  Walrus  response  was  evaluated  before, 
during  and  after  they  passed  the  drillsite  relative  to  various  sound  sources. 
Over  350  groups  comprising  approximately  4,500  walruses  were  observed  in 
the  prospects.  Walrus  response  was  greatest  during  ice  management  when  the 
icebreaker  crisscrossed  the  prospect.  Animals  moved  deeper  into  the  pack 
ice,  where  the  noise  level  from  the  icebreaker  was  an  estimated  15*25  dB 
above  ambient  (97  dB),  Once  ice  management  stopped  or  became  more 
focused  at  the  drillsite,  walruses  began  to  reoccupy  formerly  used  areas. 
Under  these  circumstances,  walruses  displayed  some  behavioral  responses 
which  rapidly  decreased  beyond  0.46  km  (0.25  nmi)  from  the  icebreaker. 
Walruses  showed  little  response  to  other  drilling  operations.  These  results 
show  that  walruses  reacted  to  icebreaker  activities,  but  responses  varied 
according  to  the  intensity  of  ice  management.  This  variability  offers 
opportunities  to  incorporate  precautions  to  minimize  disturbance  to  walruses 
during  drilling  operations. 


DEVELOPMENT  OF  A  LAND  BASED  OVER>THE>HORlZON  (OTH)  TRACKING 
SYSTEM  FOR  MARINE  MAMMALS 
Bryant,  E.B. 

Sheffield*  University,  Dept,  of  Electronic  and  Elearical  Engineering,  P.O.  Box  6(X). 
Mappin  SL.  Sheffield  SI  4DU. 

Sea  Mammal  Research  Unit,  NERC,  Madingley  Rd,  Cambridge  CB3  OET. 

The  study  of  long  range  movements  of  marine  mammals  using  ARGOS  satellite 
transmitters  has  been  proved  to  be  effective,  but  the  system  is  costly  to  implement 
if  a  large  sample  size  is  required,  and  accurate  locations  are  limited.  As  an 
alternative  to  this,  a  low  cost  OTH  tracking  system  utilizing  the  High  Frequency 
(HF)  groundwave  propagation  phenomena  is  being  developed  for  tracking  pinnipeds. 
Because  of  the  inefficiency  of  small  transmitting  antennas  at  HF,  it  is  not  generally 
considered  as  being  a  viable  band  for  biotelemetry,  but,  using  a  specially  designed 
antenna  with  a  direct  ground  connection  to  the  sea  greatly  improves  transmission 
efficiency.  Coded  signals  from  a  transmitter  using  such  an  antenna  are  detected  by 
a  direction  finding  correlator  receiver,  improving  signal  detection  and  enabling 
identifreation  of  individuals.  Locations  are  then  calculated  using  the  bearing 
information  retrieved  from  two  or  more  such  receivers  and  data  are  then  smoothed 
using  Kalman  frlters,  the  parameters  of  which  will  be  based  on  animal  behaviour  data 
previously  obtained  with  a  short  range  VHF  system.  A  tracking  range  of  l5()-200Km 
is  possible,  depending  on  sea  state,  with  a  bearing  accuracy  of  2.5°  at  iSOKm,  this 
being  improved  as  range  is  decreased  and  with  the  application  of  the  Kalman  filters. 

Such  a  system  removes  some  of  the  restrictions  often  encountered  with  ARGOS 
and  can  provide  location  accuracies  that  are  far  superior,  especially  at  closer  range. 
The  application  of  Kalman  filters  with  parameters  based  on  individual  species 
behaviour  has  far  reaching  implications  in  all  fields  of  animal  tracking. 


USE  OF  BLOOD  PARAMETERS  IN  EVALUATING  CONDITION  OF  JUVENILE 
CALIFORNIA  SEA  UONS 
Browne,  Faience 

Moss  Landing  Marine  Labenatories,  P.O.  Box  450,  Moss  Landing,  CA  95039 

Blood  parameters  can  reflect  the  condition  of  pinnipeds  if  values  of  healthy  individuals 
can  be  distinguished  from  values  of  physiologically  stressed  individuals.  The  occurrence 
of  2,000  juvenile  California  sea  lions  fZalophus  califomianus)  in  Monterey  Bay, 
(California,  coincident  with  the  El  Nino  event,  provided  a  sanq)le  of  apparently 
malnourished  individuals.  From  June  to  October  1992,  33  California  sea  lions  were 
captured,  tagged,  measured,  and  blood  samples  obtained.  These  data  were  con^Mued  with 
data  from  Zaloohus  of  San  Miguel  Island,  California  collected  during  q;>ring  1993.  Total 
protein,  blood  urea  nitrogen  (BUN),  glucose,  hematocrit,  fatty  acid,  and  ketone 
concentrations  were  compared  between  groups.  Mean  concentrations  of  proteins  and 
BUN  were  significantly  greater  in  sea  lions  in  Monterey  Bay  (p<0.0(X)l  and  p=0-0002, 
respectively).  There  was  no  significant  difference  in  glucose  concentrations  between  the 
two  samples  (psO.538),  and  hematocrit  concentration  was  significantly  greater  for  sea 
lions  at  San  Miguel  Island  (p<0.0001).  Greater  protein  and  BUN  concentrations  in  the 
blood  of  sea  lions  in  Monterey  Bay  indicate  excessive  protein  metabolism  due  to 
prolonged  fasting  or  starvation.  Low  hematocrit  in  1992  Monterey  Bay  sea  lions 
indicates  malnutrition  and  anemia.  Pooled  values  from  San  Miguel  Island  and  from  1993 
Monterey  Bay  juveniles  will  provide  normal  ranges  appropriate  for  future  reference. 
Because  they  axe  essentially  the  poorest  competitors,  monitoring  the  status  of  juvenile 
pinnipeds  during  environmental  perturbation  may  be  important  as  potential  indicators  of 
changing  food  resources. 


VOCAL  PATTERNS  IN  TWO  CAPTIVE  MALE  BOTTLENOSB 
DOLPHINS  {TORSIOPS  TRDNCATU5) . 

Brunnick,  Barbara  J. 

University  of  California,  Long  Marine  Lab,  Santa 
Cruz,  CA  95060 

This  investigation  demonstrates  distinct  patterns 
in  the  vocal  activity  of  two  Tursiops  truncatus  over 
a  two-year  study  period.  These  patterns  change  in 
overall  number  and  intensity  between  years,  but 
remain  consistent  in  form  over  24-hour  periods. 
Influences  on  these  patterns  include  natural  diurnal 
effects  and  human- induced  activities.  These 
influences  diversely  affect  a  small  group  of  specific 
vocal  categories.  Patterns  in  vocal  activity  during 
the  daytime  have  a  direct  relationship  to  Feed  and 
Training  sessions.  Variations  in  patterns  associated 
with  vacuum  sessions  and  the  physical  orientation  of 
the  Tursiops  spp^  on  Ls^snorhynchus  obliguidens 
suggest  a  degree  of  adaptation.  There  were  three 
specific  vocal  events  that  remained  consistent  over 
time  and  had  no  obvious  relationship  to  human 
activity.  These  events,  occurring  at  04:00,  06:00 
and  18:00,  have  a  limited  association  to  light/dark 
cycles.  The  early  morning  vocal  patterns  occilate  in 
number  of  vocalizations  produced  until  a  peak  during 
the  morning  chorus.  There  is  a  steady  pattern  of 
, non-activity  that  is  associated  with  photic  and  sleep 
cycles . 


SEX  AND  THE  SINGLE  MALE:  BEARDED  SEAL  MATING 
STRATEGIES  OFF  PT.  BARROW,  ALASKA. 

Budelsky,  R.A. 

Conservation  Biology  Program,  University  of  Minnesota,  St.  Paul, 
MN  55108. 


Bearded  seals  {Erignarhus  barbatm)  produce  an  elaborate 
underwater  song  during  the  spring  breeding  season.  It  is  thought 
that  males  produce  the  spiraling  trills  and  that  the  songs  are 
associated  with  mating  behavior.  It  has  been  suggested  that  the 
calls  are  either  a  device  for  attracting  females  or  for  proclaiming 
territoriality  to  other  males.  Natural  history  parameters  suggest 
that  the  most  plausible  male  mating  strategies  are  either  lek  display 
or  female  defense.  In  this  study,  the  underwater  spacing  of 
vocalizing  bearded  seals  was  investigated  off  of  Pt.  Barrow, 
Alaska  using  passive  acoustic  location  analysis  to  look  for  evidence 
of  regular  spacing  (uniform  or  clumped)  that  would  be  expected  in 
a  lek.  Results  indicate  that  vocalizing  males  remain  stationary  for 
up  to  105  minutes  and  that  their  spacing  relative  to  one  another  is 
not  significantly  different  from  random  (p<0.05).  These  results 
do  not  support  a  lek  display  hypothesis,  but  are  consistent  with  a 
female  defense  strategy.  Future  studies  of  underwater  bearded  seal 
spacing  should  attempt  to  visually  document  the  proximity  of 
vocalizing  males  to  females. 
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POPULATION  STRUCTURE  AND  MIGRATIONS  OF  SPOTTED  SEALS  IN 
WATERS  NEAR  THE  KAMCHATKA  PENINSULA  (RUSSIA). 

Burkanov,  V.  N.^,  Taylor,  K.P.^.  and  Maaaev,  E.  G, 

■^Kamchatka  Institute  of  Ecology  and  Nature  Management, 
Russian  Academy  of  Science,  Prospekt  Rybakov,  19A, 
Petropavlovsk-Kamchatsky  683024,  Russia;  ^Alaska  Department 
of  Fish  and  Game,  1300  College  Rd. ,  Fairbanks,  AK.  99701 

Three  distinct  populations  of  spotted  seals  occur  (Phoca 
larehal  in  waters  surrounding  the  Kamchatka  Peninsula:  1)  the 
Karaginskiy  population  occurring  in  the  Karaginskiy  Bay 
region  of  the  Bering  Sea;  2)  the  Kuril  population  found  on 
the  south  point  of  Kamchatka  and  the  Kuril  Islands;  and  3) 
the  northern  Sea  of  Okhotsk  population.  Prior  to  this  study, 
the  population  identity  of  seals  seasonally  present  along 
western  Kamchatka  had  not  been  determined. 

Based  on  aerial  surveys  conducted  from  1982-1989,  Burkanov 
hypothesized  that  seals  migrate  during  June  from  the  northern 
Sea  of  Okhotsk  to  river  mouths  along  the  western  coast  of 
Kamchatka,  the  northern  Kuril  Islands,  and  possibly  the 
southeastern  Kamchatka  Peninsula,  to  feed  upon  salmon  runs 
during  July  through  October.  In  August  1992  we  deployed  four 
satellite-linked  transmitters  on  spotted  seals  captured  at 
Bolshaya  River,  in  southwestern  Kamchatka.  Results  confirmed 
that  seals  feeding  in  this  area  during  the  si.Amer  come  from 
the  northern  Sea  of  Okhotsk  population,  but  some  use  by  the 
Kuril  Islands  population  was  also  documented.  This  indicates 
that  some  mixing  occurs  during  summer  months.  Additional 
studies  of  seal  movements  and  genetics  are  underway,  which 
should  help  to  confirm  and  clarify  population  boundaries. 


ESTIMATES  OF  HUMPBACK  AND  BLUE  WHALE  ABUNDANCE  ALONG  THE  U.S. 
WEST  COAST  USING  MARK-RECAPTURE  OF  IDENTIFIED  tNOIVlOUALS 
Calambokidis,  J.,  Steiger,  G.H.  and  Bartow,  J. 

Cascadia  Research,  21 W  4^  Ave.,  Olympia,  WA  98501  and  Southwest  Fisheries 
Science  Center,  P.O.  Box  271,  La  Jolla.  CA 

Estimates  of  abundance  have  been  made  for  a  number  of  cetacean  species  in 
recent  years  i^ir>g  mark-recapture  statistics  with  naturatty  marked  individual  whales. 
Crftical  examinatior^  of  these  estimates  have  often  revealed  a  number  of  potential 
viotetions  of  ttie  assufT^}t^or\s  of  these  procedures  that  can  severely  bias  the 
estimate.  One  of  the  most  common  violatiorts  is  heterogeneity  of  capture  probability 
by  nor^rarxlom  sampling.  Our  initial  efforts  to  estimate  hum^ck  and  blue  whale 
abundance  along  the  Califomia  coast  were  severely  biased  becai^  of  this  problem. 
We  report  on  our  recent  research  that  estimates  hi^npback  arxf  blue  whale 
aburKfame.  Two  critical  aspects  of  our  approach  were:  1)  to  clearly  define  the 
popuUrtion  or  aggregation  being  estimated,  arxl  2)  obtain  samples  from  this 
population  that  are  r^resentative  and  ir>dependent  of  each  other.  We  were  most 
successful  in  applying  this  approach  to  hurr^ack  whales.  We  determined  that 
humpback  whales  feeding  along  the  coast  of  Califomia,  Oregon.  ar»d  Washington 
are  part  of  a  single  intermbdng  feeding  aggregation  with  little  interchange  wHh  other 
feeding  areas.  We  identifiod  265  and  399  unique  humpback  whales  in  1991  and 
1992,  respectively,  from  multiple  areas  within  this  region.  Mark-recapture  estimates 
that  used  a  rariety  samples  gelded  cortsistent  abundance  estimate  of  about  600 
humpback  whales.  Estimates  of  blue  whale  abundance  were  more  complex 
because  dining  the  *popule^on*  was  difficult.  We  fourrd  an  apparent 
(^shore^nshore  segregation  of  whales  with  limited  interchartge.  A  small  sample  of 
blue  etiale  identifications  obtained  during  iirte-trarwect  surveys  conducted 
systerr«ticalty  along  the  Califomia  coast  out  to  300  nmi  provided  the  sample  that 
was  not  bias^  by  the  geographic  coverage  of  sampling  efforts.  When  this  sample 
was  used,  blue  whale  aburKiance  was  estimated  at  just  under  1,000  animals. 


DIVING  BEHAVIOR  AND  FORAGING  LOCATION  OF  FEMALE 
SOUTHERN  ELEPHANT  SEALS  FROM  PATAGONIA 
Campagna,  Le  Boeuf,  Blackwell,  S.B.^,  Crocker,  D.E.^ 

and  Quintana,  F  * 

(1)  Centro  National  Patagonico,  9120  Puerto  Madryn,  Chubut, 
Argentina  (2)  NYZS  The  Wildlife  Conservation  Society,  NY,  NY 
104^  (3)  Biology,  University  of  Califomia,  Santa  Cruz,  CA  95064 

Our  aim  was  to  describe  the  free-ranging  diving  pattern  and  the 
location  of  foraging  of  pregnant  female  southern  elephant  seals, 
Mirounga  leonina.  at  Peninsula  Vald6s,  Argentina.  This  colony  is 
unusuai  in  two  respects:  it  is  removed  from  deep  water  by  a  broad 
shallow  shelf  (350-630  km  wide),  and  colony  numbers  have  been 
increasing  in  recent  years  in  contrast  to  numbers  from  other  southern 
hemisphere  colonies  which  are  stable  or  in  decline.  Microprocessor 
controlled,  geolocation-time-depth  recorders  were  deployed  on  four 
females,  recording  a  total  of  15,836  dives  (270  dive  days)  during  the 
period  February  to  April,  1992.  Departing  seals  crossed  the  continental 
shelf  quickly  (53.4  -  ^.5  hrs)  and  did  not  show  signs  of  foraging  until 
reaching  deep  water,  due  east  of  the  colony  in  the  South  Atlantic  Ocean. 
Diving  was  virtually  continuous  (93%  of  the  time  underwater)  with 
overall  mean  (±  sd)  rates  of  2.5  ±  0.2  dives/h,  mean  dive  durations  of 
22.8  ±  7.1  min  (maximun  dive  duration  ^  79  min)  with  1.6  ±  0.6  min 
surface  intervals  between  dives,  and  dive  depths  of  428  ±  197  m 
(maximum  dive  depth  =  1,072  m).  The  diving  pattern  of  females  from 
Patagonia  is  similar  to  that  of  seals  from  colonies  where  numbers  are 
decreasing  (Macquarie  stock)  or  are  stable  (South  Georgia  Island). 
Patagonian  seals  do  not,  however,  feed  in  or  south  of  the  Antarctic 
Polar  Front  or  in  cold  waters  along  the  Antarctic  coast,  where  seals 
from  declining  or  stable  colonies  forage.. 


A  LAND-BASED  STUDY  OF  SOUTHERN  RIGHT  WHALES  (EUBALAENA 
AUmAlIS)  IN  SOUTHERN  AUSTRALU 
Bumcil  S.  R.  and  Bryden  M.  M. 

Department  of  VetermMy  Anatomy,  University  of  Sydney,  N.S.W.  2006  Australia 

Southern  right  whales  migrate  from  their  sub-Antarctic  f^ing  groimds  to  the  coasts 
waters  of  southern  Australia  to  calve  tmd  possibly  male  during  the  wstral  winter 
months.  This  sjwcics  was  heavily  exploited  in  the  Century  md  the  Australian 
popul^ion  is  estimated  currently  st  bctwwn  400  aid  800  individuals,  a  small  firaction  of 
its  pre-whaling  size. 

Recent  study  has  shown  that  the  Head  of  the  Great  Australian  Bight  on  the  far  west 
coast  of  South  Australia  is  the  site  of  the  largest  and  most  consistent  right  whale  calving 
ground.  Each  year,  on  average.  15-20  calves  are  bom  in  this  ^ea  and  over  30  adult 
whales  may  be  present  between  the  months  of  May  and  October. 

An  on-going,  land-based  study  of  the  b^viour  and  ecology  of  the  right  whtd^  at  this 
site  began  in  1991.  Super-tel^hoto  photogra^c  identification  has  proved  successful  at 
this  site  and  is  providing  information  on  intra-  and  inter-yc»  site  use.  A|^roximsucly  80 
individual  right  whales  have  been  identified  by  this  technique  to  date.  Three  calves 
identified  in  1991  were  resighted  in  1992,  confirmiag  the  ^lity  of  the  technique  to 
identify  this  age  class.  Several  problems  associ^ed  with  the  identification  of  right 
whales  have  been  noted  and  the  use  of  colour  film  for  this  work  is  recommended. 


observations  of  MUDDING  by  GEORGIA  BOTTLENOSE  DOLPHINS 
Caldwell.  Mj’  and  The  Dolphin  Project’ 

'University  of  Miami.  Biology  Department,  P.  O.  Box  249 1 1 8 

Coral  Gables.  FL  33124-0421, M  10  Keystone  Court,  Athens,  GA  30605-4942 


A  specialized  feeding  behavior,  mudding,  was  observed,  photographed,  and  video 
uped  during  The  Dolphin  Project's  quarterly  censuses  of  bottlenose  dolphin.  Tursiops 
mmcaius,  in  the  coastal  creeks,  sounds,  and  bays  of  Georgia.  Mudding  is  when 
dolphin(5)  us*  a  mudbank  as  an  aid  m  catching  small  schooling  fish,  One  or  more 
dolphins  rush  toward  a  school  of  small  fish,  creating  a  pressure  wave  that  forces  the 
fish  onto  the  mudbank.  The  dolphin(s)  follow  the  fish  up  onto  the  mudbank.  eat  a  few 
fish,  and  then,  iwisiing  their  bodies  and  pushing  with  their  pectoral  fins,  slide  back  into 
the  water.  During  a  mudding  bout,  dolphins  may  beach  only  once  or  in  excess  of  20 
limes.  The  Georgia  coast  was  divided  into  54  zones  which  were  surveyed  using  1-3  _ 
transects  The  Dolphin  Project  surveyed  a  total  of  1035  hours  during  surveys  {n*4) 
from  April  1992  through  January  1993.  Mudding  was  observed  15  times.  The  average 
number  of  dolphins  observed  mudding  together  was  two  (range*  1-7).  Mudding  events 
occurred  m  small  tidal  creeks  along  the  entire  coast  of  Georgia,  Twelve  events 
occurred  at  low  tide,  while  the  other  three  occurred  during  incoming  mid.  outgoing 
mid,  and  outgoing  high  tides.  The  coast  of  Georgia  is  covered  in  marshland  and 
riddled  with  tidal  creeks  which  have  extreme  lidal  (luxes  (r8nfe=2-3iii).  The  reduced 
water  volume  in  these  tidal  creeks  during  low  tide  and  the  predominance  of  mudbanks 
form  natural  barriers  to  fish.  A  single  dolphin,  as  well  as  two  or  more  dolphins 
foraging  cooperatively,  could  increase  foraging  efTiciency  by  feeding  on  trapped  prey 
chased  onto  the  mudbank. 


OPTIHIZATION  OP  MATING  BEHAVIOR  IN  SOUTH  AMERICAN  SEA  LIONS 
Cappozio.H.L. ( 1) ;  Szapkievich,  V.B.(l)  and  Caropagna,C. (2) 

(1)  Muaeo  Argentine  de  cienciaa  Naturalas, Av.  A.  Gallardo 
470,  1405  Buenos  Aires,  Argentina. 

(2)  Centro  Nacional  Patagdnico,  9120  Pto.  Madryn,  chubut. 

The  conflict  of  interest  between  the  sexes  over  repro¬ 
duction  would  be  intensified  in  sexually  dimorphic  species 
with  female  defense  polygynous  mating  systems  and  males 
capable  to  force  copulations.  In  such  species,  males  should 
attempt  to  maximize  reproductive  success  at  a  low  energetic 
cost  while  females  should  make  the  best  possible  social  and 
reproductive  choice  based  on  safety  and  "good  genes".  Yet 
evidence  supporting  these  simple  theoretical  predictions  Is 
scanty.  Males  of  the  South  American  sea  lion,  Otacla  bvronia, 
breeding  at  Peninsula  Vald6s,  Argentina,  Increased  the 
frequency  of  Intrasexual  agonistic  interactions,  female 
oriented  defense  behaviors  and  genital  exploration  up  to  10 
times,  associated  to  proximity  to  sexual  receptivity  of  harem 
females.  One  week  after  arriving  to  the  rookery:  (a)  60  %  of 
56  marked  females  mated  with  males  other  those  to  whom  they 
had  associated  at  their  arrival,  (b)  34  %  mated  with  more 
than  one  male  while  in  estrous,  and  (c)  71  \  minimize 

reproductive  risks  by  associating  to  dominant  males  in  high 
density  areas.  Our  results  suggest  that  males  optimize 
reproductive  effort  by  selectively  defending  receptive 
females  and  that  females  may  have  the  opportunity  to  exert 
precopulatory  mate  selection  even  in  adverse  social  and 
physical  circumstances . 
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NORTHERN  DISTRIBUTION  RECORD  FOR  THE  TUCUXI  DOLPHIN 
Carr,  T.',  and  Bonde,  R.K.^ 

'Caribbean  Conservation  Corporation,  P.O.  Box  2866,  Gainesville,  FL  32602 
and  ^U.S.  Fish  and  Wildlife  Service,  412  NE  16th  Ave,  Gainesville,  FL  32601 

Distribution  of  the  Tucuxi  dolphin  (Sotalia  fluviatilis)  is  well  documented  in 
the  literature  and  extends  from  Santa  Catalina  on  the  Atlantic  coast  of  Brazil 
north  to  associated  waters  of  the  Caribbean  Sea  off  Panama.  During 
manatee/dolphin  aerial  distribution  surveys  along  the  northeast  coast  of 
Nicaragua  in  1992,  136  sightings  of  Tucuxi  dolphins  were  recorded  during  19 
hours  of  flight  time.  The  animals  were  located  nearshore  and  in  the  eoastal 
lagoons  of  the  Miskito  Reserve.  The  northernmost  sighting  was  in  the 
backwaters  of  Leimus  Lagoon  (14'35'31'N,  83'14'54'W).  The  discovery 
of  Sotalia  in  Nicaragua  documents  the  occurrence  of  a  population  more  than 
800  km  north  of  the  closest  known  range  in  Panama.  Highest  sinle  survey 
count  was  63  animals  in  May  and  group  sizes  ranged  from  1  to  24  individuals, 
with  a  mean  of  9. 1  ±7.5  (SD).  The  dolphins  also  were  observed  by  boat  on 
several  different  occasions  during  March,  May  and  June.  Local  fishermen  call 
these  dolphin  "Lam"  and  report  that  they  are  common  in  the  area  throughout 
the  year.  A  dolphin  discovered  dead  by  fishermen  was  examined  and 
positively  identified  as  S-  fluviatilis  by  teeth  and  skeletal  measurements. 
Cause  of  death  was  not  determined.  There  does  not  appear  to  be  any  direct 
hunting  pressure  exerted  by  local  fishermen,  however  there  is  a  possibility  of 
accident^  entanglement  in  gill  nets  frequently  used  in  this  area.  Additional 
surveys,  local  educational  programs,  and  a  protection  plan  should  be 
implemented  to  ensure  the  preservation  of  this  population. 


GEOGRAPHIC  VARIATION  AND  CULTURAL  EVOLUTION  IN  SONGS 
OF  HUMPBACK  WHALES  IN  THE  EASTERN  NORTH  PACIFIC 
Cerchio,  Salvatore 

Moss  Landing  Marine  Laboratories,  PO  Box  430,  Moss  Landing,  California  93039 

Songs  of  humpback  whales  fMegantera  novaeangliael  off  Hawaii  and 
Mexico  were  examined  to  determine  whether  they  changed  similarly  in  both 
areas  during  a  single  breeding  season.  Songs  of  24  individuals  were  recorded 
off  Kauai,  Hawaii  and  Isla  Socorro,  Mexico  during  two  time  periods,  21 
January  - 16  February  and  3 1  March  -  20  April,  1991 ,  Forty-seven  acoustic 
variables  were  measured  for  each  singer.  Similar  variables  were  grouped 
together  into  six  categories.  Mean  values  for  each  singer  were  compared 
among  regions  and  periods  using  two-factor  ANOVAs.  Songs  from  both  areas 
shared  all  of  seven  phrase  types  (distinct  patterns  of  notes).  All  but  three 
variables  changed  between  periods  in  at  least  one  area.  Groups  of  similar 
variables  displayed  similar  trends.  Quantitative  characteristics  of  song 
elements  often  changed  by  the  same  amount  in  each  area,  with  little  variation 
within  and  among  individuals.  Conversely,  structures  of  song  patterns  often 
changed  differently  in  each  area.  This  analysis  suggested  that  cultural 
transmission  between  whales  off  Hawaii  and  Mexico  may  be  occurring  during 
the  breeding  season.  Alternatively,  progressive  changes  in  humpback  whale 
song  may  be  determined  by  two  mechanisms:  whales  may  be  predisposed  to 
gradually  change  certain  features  of  song  independent  of  cultural  influences, 
whereas  other  features  may  be  altered  by  cultural  transmission  and  cultural 
evolution. 


AN  INDIVIDUAL-BASED  MODEL  TO  PREDICT  BIOLOGICAL 
INDICATORS  FOR  DELPHINID  POPULATIONS 
Chivers',  S.  J.  and  DeMaster^,  D.  P. 

'SW  Fisheries  Seienee  Center,  P.O.  Box  271,  La  Jolla,  CA  92038 
^National  Marine  Mammal  Lab,  7600  Sand  Point  Way  NE,  Seattle, 
WA  98115 

Regulatory  mechanisms  for  populations  of  delphinids  were 
investigated  with  a  model  that  keeps  track  of  the  age  and  reproductive 
eondition  of  individual  animals.  We  predicted  correlations  between 
population  density  and  (1)  the  proportion  of  sexually  mature  females  in 
the  population,  and  (2)  the  average  age  of  sexual  maturity  on  the  basis 
of  a  qualitative  population  model  that  assumes  population  growth  is 
primarily  regulated  by  juvenile  survival  rates,  pregnancy  rates,  and 
maturation  rates.  Linear  and  non-linear  density  dependence  was 
incorporated  in  the  model;  the  shape  parameter  (z)  for  the  generalized 
logistic  population  growth  equation  ranged  from  1.0  to  12.0.  We 
found  that  (1)  the  proportion  of  mature  females  in  the  population  and 
(2)  the  average  age  at  attainment  of  sexual  maturity  were  positively 
correlated  with  population  density  when  z  =  1.0  or  z  =  2.4  for  the 
pregnancy  rate  and  maturation  rate  functions.  The  shape  of  the 
producfion  curve  could  not  be  predieted  from  the  functional  relationship 
between  the  regulatory  parameter  and  density.  In  fact,  for  all  forms  of 
density  dependence,  the  MNP  level  relative  to  carrying  capacity  ranged 
from  0.57  to  0.85.  Finally,  we  concluded  that  it  is  likely  that  multiple 
density-dependent  parameters  regulate  population  growth. 


HAPTOGLOBIN  CONCENTRATION  IN  PLASHA  FROM  STELLER  SEA  LIONS  AT 
FORRESTER  ISLAND  AND  THE  ALEUTIAN  ISLANDS,  ALASKA. 

Castellinl,  M.A.,  Zenteno- Savin,  T.,  and  Duffy,  L.K. 
Institutes  of  Marine  Science  and  Arctic  Health.  University  of 
Alaska,  Fairbanks.  Fairbanks,  AK.  99775. 

Haptoglobin  (Hp)  is  a  blood  protein  which  has  the  function 
of  combining  stoichiometrically  with  free  hemoglobin  (Hb)  to 
form  a  very  stable  complex.  The  specific,  non- reversible 
binding  to  Hp  effectively  sequesters  free  Hb  that  has  escaped 
from  damaged  or  worn-out  red  cells.  Among  other  blood 
proteins,  the  concentration  of  Hp  increases  considerably  in 
response  to  infection,  inflammation,  tumor,  or  trauma,  in  what 
is  known  as  the  acute  phase  reaction.  The  analysis  of  Hp 
concentration  is  a  very  sensitve,  although  non-specific, 
indicator  of  diseased  states  and  disease  persistence, 
routinely  used  for  diagnostic  and  prognostic  assessments  in 
human  and  veterinary  medicine.  Ve  compared  the  concentrations 
of  Hp  in  plasma  samples  from  Steller  sea  lions  at  Forrester 
Island  in  southeast  Alaska,  where  the  sea  lion  population  is 
stable,  and  the  Aleutian  Islands,  where  the  population  is 
declining.  We  found  higher  levels  of  Hp  in  the  samples  from 
the  Aleutian  Islands  than  in  those  from  Forrester  Island, 
which  suggests  a  possible  physiological  stress  in  the  Aleutian 
population.  Ve  are  currently  studying  the  possible  causes  of 
the  decline  in  the  Steller  sea  lion  population  that  has  been 
observed  over  the  past  20  years  at  the  Aleutian  Islands. 


ALTERNATIVE  METHOD  FOR  BRYDE'S  WHALE  POPULATION 
^ESTIMATION 

Cb&vez,  R.S.  and  G6mez,  M.V. 

Departamento  da  Pesquerlas,  CICIMAR-IPN,  A.P  592,  La 
Paz  B.C.S.  M6xlCO  C.P.  23000 

There  are  a  wide  variety  of  mathenatlcal  nodels  to 
estimate  abundance  based  on  photo-ldentltlcatlon 
using  the  capture  recapture  technique.  These  models 
are  mainly  applicable  to  easily  Identifiable  species 
such  as  humpback  whales.  Some  cetacean  populations 
like  BaJaanoptara  edenl,  In  which  not  all  the 
Individuals  are  obviously  marked  and  Is  hard  to 
Identify  Individuals.  For  this  reason  an  Important 
portion  of  the  population  Is  not  Identifiable,  thus 
affecting  the  population  estimate.  Here  we  present 
the  apllcatlen  of  a  methodology  based  on  the 
binomial  and  Poisson  distributions  using  the 
proportion  of  identified  Individuals  (capture)  and 
the  frecuency  of  reslghtlngs  (recapture)  of  those 
Individuals.  The  results  obtained  display  that  the 
population  estimate  for  the  Bryde's  whale  (B.  edenl) 
In  the  Bahia  da  La  Pai  Gulf  of  California,  M*xlco 
during  1989  to  1991  period  were,  with  the  binomial 
distribution,  168  Individuals  with  a  range  of  145  to 
199  Interval  (P<0.05)  and  for  the  Poisson 
distribution,  235  with  a  range  of  203  to  279 
(P<0.05) . 


METHODS  FOR  ANALYZING  FOOD  HABITS  OF  ALASKAN  STELLER  SEA  LIONS 
ffillMETOPlAS  JUBATDSI  USING  FISH  BONES  AND  SCALES. 

Chumbley',  K.,  S.  Crockfofd^  B.  Wiggen',  ud  C.  Hutchinson' 

'Nations!  Marino  Mammal  Laboratory,  SeatUe,  WA  98113 
T'aciEc  IdentiEcations,  Victoria,  BC,  Canada  V8X  2A2 

Listed  as  a  threatened  species  under  tfae  Endangered  Species  Act,  the  Steller  sea  lion 
rF.iimetonias  iiihahLsi  population  decline  may  be  food  related.  Evaluation  of  the  food 
limitation  hypothesis  requires  that  food  habits  infonnation  be  obtained  as  rapidly  as 
possible  without  causing  harm  to  individual  animals.  Historically,  pinniped  food  habits 
studies  have  been  conducted  by  analyzing  either  stomach  contents  or  fecal  material.  The 
advantage  to  using  fecal  material  rather  than  stomach  contents  is  that  numerous  food  habits 
samples  can  be  obtained  with  minimal  effects  on  the  giecies.  It  is  also  possible  to  quickly 
obtain  a  wide  coverage  of  specimens  in  time  and  space.  However,  unlike  most  other 
pinnipeds,  which  pass  otoliths  that  can  be  used  to  identify  Esh  prey,  Steller  sea  lion  scats 
contain  few  otoliths.  Therefore,  the  moat  reliable  way  to  determine  the  presence  of  Esh 
prey  is  by  idenEEcaUon  of  other  Esh  bones  and  scales.  Both  bones  and  scales  provide 
infontraEon  for  idenUEcaEon  of  taza,  while  scales  also  provide  data  on  age  artd  size  of 
prey.  Use  of  this  approach  requires  sieving  the  scat  sample,  sorting  turd  drying  Esh 
bones,  and  comparing  Esh  borres  to  a  bone  reference  collecEon.  In  addiEon,  techiuques 
for  recovery  and  idenEEcsEon  of  Esh  scrdes  from  scats  are  being  reqrrired.  Since  1985 
Ere  NMML  Steller  Sea  Lion  Task  has  been  collecting  and  analyzing  sea  lion  scats  wiEr 
assistance  from  the  USF&WS.  Through  1991,  Ertee  hundred  scat  samples  have  been 
collected  and  analyzed  from  the  area  between  Prince  William  Sound  and  Agattu  Island  in 
Ere  western  AleuEan  Islands.  Based  on  these  results  some  species,  such  as  Atka  mackerel 
(formerly  unknown  in  the  diet)  and  salmon  (which  may  have  been  rmder  reported  due  to 
lack  of  otoliths  in  samples)  have  been  ideoEEed  together  with  walleye  pollock,  as  the 
major  prey  of  SteUer  sea  lions  in  the  AleuEan  Islands. 
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SEASONAL  AND  DIURNAL  PATTERNS  OF  OCCURRENCE, 
BEHAVIOR,  MOVEMENTS,  TRAVEL  SPEED  AND  ACITVITV 
LEVELS  OF  DUSKY  DOLPHINS  OFF  KAIKOURA,  NEW  ZEALAND 
Cipriano,  F. 

Department  of  Ecology  and  Evolutionary  Biology,  University  of  Arizona, 
Tucson,  AZ  85721 

Dusky  dolphias  were  observed  off  the  New  Z^ealaod  coast  oo  308  days  (77%  of 
observation  days)  for  a  total  of  661  hours  (58.2%  of  observation  hours).  Of  434  dolphin 
groups,  most  (57%)  wm  seen  during  CMiiy  oae  two-hour  observation  period;  only  26 
groups  (6%)  were  seen  in  fow  or  more  consecutive  two-hour  periods.  Most  sighting 
records  (38%)  were  collected  in  suniiD»’  and  fewe^  (14%)  in  winter  mcmths.  In 
summer,  almost  all  sightings  occurred  in  the  nearshore  area,  vs^e  in  wintM*  sightings 
were  clustered  oll&bore  and  over  the  axis  of  the  K^oura  Submarine  Canyon.  Dolphin 
grot^  obs^wed  in  wmter  wm  tm  average  larg^  than  those  seen  m  other  seasons. 
Winter  observations  were  dominated  by  dolphins  engaged  in  directional  travel,  while 
parallel-to-shore  'zig-zag  swinmung*  predominated  in  other  seasons.  Slow  swimming 
and  directional  travel  were  usually  obeyed  early  in  the  day,  "zig-zag  swimining” 
pfedominated  later  in  the  day.  Mean  routine  travel  speeds  ranged  between  1.26  to  3.38 
m/s.  Swimming  speed  did  not  vary  significantly  with  season  or  ome  of  day,  but  was 
related  to  behavior  categories.  Swimming  ^leeds  were  greatest  during  "directional 
travel”,  slowest  during  "slow  swimming",  ^  intermediate  during  other  b^vioral 
categories.  Dolphin  groups  moved  <Mffii^re  in  late  afternoon  in  Ml  and  summer  mmths, 
vb4ile  groups  observed  in  winter  remamed  reladvdy  for  from  shore  all  day. 


USE  or  GLOBAL  POSITIONING  SYSTEM  (GPS)  TO  MAP  MARINE  MAMMAL 

DISTRIBUTION  IN  FLORIDA 

Clifton,  K.B.,  Ackerman,  B.B„  and  Ward,  L.I. 

Flotida  Dapartmant  of  Environmental  Protection,  St.  Petersburg  FL  33701 


The  Global  Poeftioning  Svttam  (GPSI  la  a  aatallita-batad,  electronic  navigation 
and  positioning  systoni  operated  by  the  U.S.  Department  of  Defense.  The  system 
currently  uses  21  satellites  to  provide  eecurete  position  mformation  worldwide,  24 
hours  a  day.  Uee  of  GPS  helps  to  eliminate  much  of  the  human  error  associated 
wfth  plotting  animal  locations  manually.  Locations  of  marine  mammals  were 
plotted  with  GPS  to  study  their  abundance,  distribution,  and  movement  patterns. 
Much  of  this  information  for  manatees,  dolphins,  and  right  whales  in  Florida  comes 
from  aerial  surveys.  The  Trimble  Pathfinder  Professional  GPS  system  was  used  to 
record  the  positions  of  manatees  sighted  on  aerial  distribution  surveys  and 
transect  surveys  in  stveral  areas  around  Florida.  Waypoints  were  recorded  for 
every  group  sighted,  and  the  position  of  the  plane  was  automatically  recorded 
every  IS  seconds.  All  positions  were  post-processed  using  differential  correction 
to  improve  accuracy.  Positions  recorded  closely  in  rime  were  shown  to  be  aerially 
correlated.  To  determine  the  rime  interval  at  which  positions  are  no  longer 
correlated,  two-dimensional,  rime-series  correlation  analysis  was  performed  on 
stationary  positions  recorded  every  minute.  Ten  passes  were  made  over  known 
landmarks  to  test  the  accuracy  of  aerial  GPS  positions.  Positional  errors  of  the 
passes,  both  uncorrected  and  differentially  corrected,  were  compared  to  the  "true* 
locations.  Maps  of  flight  paths  and  animat  locations  were  created  using  a 
Geographic  Information  System  (GISI.  The  GIS  was  then  used  to  calculate  the  area 
visually  searched  by  the  observers.  These  data  were  used  to  estimate  animal 
density  in  those  areas. 


DO  CETACEANS  HAVE  ELEVATED  RESTING  METABOLIC  RATES? 

Cole,  K.R.  and  Speakman,  J.R. 

Department  of  Zoology,  University  of  Aberdeen.  Tillydrone  Avenue,  Aberdeen, 
AB9  2TN,  Scotland,  U.K. 

Basal  metabolic  rate  (BMR)  of  mammals  can  be  predicted  from  body  mass 
(Kleiber,  1975).  It  has  been  widely  suggested  that  marine  mammals  have  resting 
MRs  2-3  X  higher  than  this.  However,  more  recently  the  elevation  of  cetacean 
RMRs  has  been  questioned.  One  complicating  factor  which  all  previous  studies 
have  ignored  is  the  potential  costs  of  ecKolocation  which  have  been  shown  to  be 
significant  in  other  species  (bats).  We  aimed  to  determine  the  RMR  of  the  Atlontic 
Bottlenose  dolphin,  T.  truncatus.  controlling  for  the  amount  of  echolocation 
behaviour.  An  open-flow  respirometry  system  was  used  to  measure  0, 
consumption  (VOj)  of  a  captive  male  when  stationed  at  the  side  of  the  pool,  with 
and  without  eye-cups.  The  dolphin  exhaled  under  a  hood  during  each  of  these 
exercises.  The  number  of  breaths  collected,  time  between  breaths  and  %  time 
echolocating  was  recorded-  In  a  separate  study,  ventilation  rates  were  measured 
by  logging  each  breath  and  the  dolphin's  behaviour  over  10  min  periods. 

The  RMR  when  the  dolphin  was  stationary  with  eye-cups  was  1 11 .3  ±  18.5 
Watts,  similar  to  that  predicted  for  a  80-120  kg  animal  (90-122  Watts).  Without 
eye-cups,  the  RMR  was  186.4  ±13.1  Watts  which  was  significantly  higher  than 
Kleiber's  prediction,  but  still  only  about  half  previous  measurements.  The  cost  for 
a  stationary  dolphin  echolocating  100%  of  the  time  was  predicted  to  be  1.83  x 
RMR.  An  equal  amount  of  O3  was  exchanged  per  breath.  Ventilation  rate  and 
behaviour  were  significantly  correlated.  VOj  was  predicted  for  a  variety  of 
behaviours  and  the  RMR  measured  using  this  method  was  also  similar  to  Kleiber's 
prediction  (122.4  Watts).  Many  previous  measurements  of  cetacean  RMR  have 
involved  contact  with  the  apparatus  and/or  confinement  which  may  have  caused 
stress.  Moreover,  none  have  accounted  for  the  costs  of  echolocation.  These 
factors  may  have  produced  elevation  of  the  RMR. 


OBSERVATIONS  OF  GRAY  WHALES  IN  THE  SOUTHERN  CHUKCHI  AND 
NORTHERN  BERING  SEAS  OF  ALASKA.  AUGUST-NOVEMBER,  1980-91 
Clarke,  Janet  T.  and  Moore.  Sue  E. 

SAIC,  Maritime  Services  Division.  San  Diego,  CA  92107 

A  total  of  176  sightings  of  486  gray  whales  {BschricMius  robustus)  were 
collected  during  104.3  hours  of  aerM  surveys  in  the  southern  Chukchi  Sea  and 
northern  Bering  Sea,  east  of  the  International  Dateline,  from  August  to  early 
November  1980-91.  Surveys  were  flown  Infrequently  and  effort  varied 
considerably  among  years  and  between  geographic  areas.  Gray  whales  were 
sighted  In  all  areas  where  surveys  were  flown,  with  the  exception  of  Kotzebue 
and  Norton  sounds.  Sighting  rates  were  higher  In  the  northern  Bering  Sea  than 
in  the  southern  Chukchi  Sea  during  every  month  except  September,  when 
survey  effort  was  inadequate  for  comparison.  Most  gray  whales  were  feeding 
(57%.  n»276),  as  Indicated  by  mud  streaming  from  the  whales'  mouth  or  by  the 
presence  of  conspicuous  sediment  plumes  brought  to  the  surface  by  bottom 
feeding  whales.  One  calf  was  seen  south  of  Pt.  Hope  In  September  1967. 
Additional  Information  on  gray  whales  in  and  adjacent  to  the  study  area  comes 
from  Incidental  sightings  made  during  research  targeting  other  species.  The 
combined  data  suggest  that  the  southern  Chukchi  and  Northern  Bering  seas 
support  relatively  high  gray  whale  densities  throughout  late  summer  and  fall. 


SIZE:  THE  ONLY  MALE  REPRODUCTIVE  STRATEGY? 

Cockcroft,  V.G. 

Ceatre  for  Dolphin  Studies,  Port  FiiTAlvuh  Museum, 

P.O.  Box  13147,  Humewood  6013.  South  Afticn. 

Common  dolphins  occur  in  large  groups,  often  nrer-ding  several  thousand 
indMduaJs.  In  contrast,  the  average  and  lar^st  observed  groups  of  bottlenose  (32 
and  >500,  respectively)  and  humpback  (7  and  30,  respectively)  dolphins  are 
condderabiy  smaller.  Thoi^  little  is  known  of  the  populatum  structitfcs  of  any  of 
these  species,  their  different  ^oup  sizes  infer  very  di^ent  social  and  behavioural 
structures  and  organis^on.  Examination  of  mddentally  captured  dolphins  provides 
some  insights  into  the  differi^  reproductive  strategies  us^  by  the  males  of  these 
three  spedes. 

For  all  three  spedes,  combined  testis  weights  art  bet^r  correlated  with 
body  weight  than  with  length  or  a  measure  of  robustidty  ^  Mature 

male  common  dolphin  weight  is  cmiy  10  %  greater  than  of  matweTemales,  but 
they  are  endowed  with  testes  that  approach  42  %  of  body  wei^L  Mature  male 
bottlenose  dolphins  are  30  %  heavier  than  ouUure  females  and  their  testes  average  1 
%of  body  weight.  Humpback  dolphins  show  the  greatest  sexual  dimpoiplutm, 
mature  males  are  60  %  h^vier  than  mature  females.  They  also  have  small  testes, 
which  average  only  0.7  %  of  body  wei^ 

interpolations  from  these  data  and  the  relative  group  of  the  three 
spedes  suggest  that  males  of  each  employ  different  rep^uctive  strate^es.  The 
ability  of  males  to  pf^iicalfy  dommate  malffs  ■iw)  prevent  their  to 

females  is  probably  more  feasiNe  and  energetically  ku  co^  in  f"*^***  groi^ 
than  in  large  ones.  In  contrt^  the  ability  to  mate  with  as  many  as  possible 

and/or  to  ’swamp’  a  competitOT’s  sperm  (sperm  competition),  may  be  the  iHiJe 
reproductive  strategy  in  l^e  groups. 


DESIGN  CONSIDERATIONS  IN  MODELLING  AND 
MICROCOMPUTER  BASED  SIMULATIONS 
Collier,  Shane 

Texas  A&M  University  At  Galveston,  Galveston, 
TX  77551 


To  model  marine  mammal  behavior  all 
environmental  areas  should  be  represented.  These 
include  atmosphere,  air-water  interface, 
hydrography,  biological  factors,  and  substrate. 
Providing  this  capacity,  difficult  on  large 
mainframe  computers,  would  require  the 
application  of  new  technologies  for 
microcomputers.  The  specific  technologies  are 
transputers  and  multiputers.  This  coupled  with 
Object  Oriented  Programming  provides  processing 
power  to  rival  super-coirputers .  The  application 
of  these  should  allow  ample  computing  power  for 
spatial  analysis  of  all  sample  points,  not  just 
averaging  over  a  grid.  The  creation  of  an 
Intelligent  Data  Base  to  aid  in  the  parameter 
determination  phase  would  allow  a  graphical 
sampling  of  specific  regions.  A  statistical 
treatment  of  that  data  for  model  validation 
could  then  be  performed.  Conputer  hardware  and 
software  selection  considerations  are  included. 
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'SERUKTTESTOSTERONE  PROFICES  OrAmJLT  MALE  HARBOUR 
SEALS  DURING  THE  BREEDING  SEASON  ON  SABLE  ISLAND, 
NOVA  SCOTIA. 

Coliman,  D.  W.  and  Bowen,  W.  D. 

Department  of  Biology,  Dalhousie  University,  Halifax,  Nova  Scotia, 
Canada  B3H  4J1. 

Like  most  seasonally  breeding  mammals,  harbour  seals  (Phoca  vitulina 
concolour)  exhibit  marked  changes  in  behaviour  during  the  breeding  season  which 
are  associated  with  changes  in  reproductive  physiology.  Concentrations  of 
testosterone  CO  were  assayed  frem  serum  of  12  individually  marked  adult  male 
harbour  seals  sampled  weekly  on  Sable  Island,  Nova  Skoda  throughout  the  1993 
breeding  season  (May  20  to  July  11).  We  also  monitored  mass  changes  and  the 
incidence  and  severity  of  wounding  at  weekly  recaptures,  and  haulout  behaviour 
during  daily  beach  surveys. 

Seasonal  testosterone  profiles  of  individual  males  peaked  at  coocentradons 
of  4-7  ng/ml  in  late  May  or  early  June  prior  to  the  appearance  of  oestrus  females. 
This  was  followed  by  a  gra^al  decline  during  the  mating  period,  falling  to  about 
20%  of  peak  levels  by  early  July.  Males  e}q)ended  considerable  amounts  of 
energy  in  reproductive  effort  over  the  breeding  season  as  evidenced  by  the  loss 
of  up  to  28%  of  initial  body  mass  during  the  period  following  peak  T 
concentration.  The  frequency  and  intensity  of  agonistic  interactions  increased 
sharply  during  the  mating  period  (io.,  after  T  concentration  peaked)  as  judged 
by  the  inacased  incidence  and  severity  of  wounding  on  the  neck  and  hindflippers 
of  males. 


PATTERNS  OF  ASSOCIATION  OF  MALE  BOTTLENOSE  DOLPHINS  (WRSIOPS 
TRUNCATUS)  IN  MORETON  BAY.  AUSTRALIA 
Corkeron  P.  ]. 

Department  of  Veterinary  Anatomy,  University  of  Sydney.  N.S.W.  2006  Australia 

Recent  worit  has  shown  that  subgroups  of  two  or  three  male  bottlenose  dolphins 
remain  in  constant  association  over  several  yean,  and  that  these  subgroups  cooperate  in 
first  and  second  order  alliances  to  herd  females.  The  onset  of  sexual  maturity  in  the 
form  of  bottlenose  dolphin  found  in  Moreton  Bay  can  be  determined  by  external 
exanun^ion  of  the  venti^  surface.  This  study  examined  patterns  of  association  of  male 
bottlenose  dolphins  while  feeding,  en^hasising  age-related  difrereoces  in  association 
patterns. 

Dolphins  were  observed  from  1984  to  1987,  and  their  dorsal  surfaces  were 
photogr^hed  to  identify  individuals  from  natural  maiks.  Twenty-six  males  of  known 
maturaiional  state,  tdentified  on  more  than  eight  occasions  during  at  least  one  year,  were 
used  in  the  analysis.  A  matrix  of  associations  of  these  animals  was  constructed  using  a 
modification  of  Schaller's  association  index,  and  analysed  using  principal  co-ordinate 
analysis. 

Most  mature  males  formed  close  associations  with  ooe.  two  or  three  other  males  at  a 
similar  stage  of  maturity,  and  some  of  these  subgroups  remained  stable  over  the  years  of 
the  study.  Unquanlified  behavioural  observations  indicate  that  these  close  associations 
are  alliances,  similar  to  those  described  elsewhere,  immature  and  maturing  males 
occurred  in  larger  and  more  diffuse  aggregations,  and  associations  between  some 
maturing  animals  became  closer  over  time.  These  results  demonstrate  that  ecological 
and  ontogenetic  factors  influence  the  formation  of  alliances  of  male  bottlenose  dolphins. 


SEASONAL  CHANGES  IN  THE  FIELD  METABOLIC  RATE  OF 
BOTTLENOSE  DOLPHINS,  TURSIOPS  TRUNCATUS. 

Costa,  D.P.,  Worthy,  G.A.J,  Wells,  R.W.,  Read,  A.,  Scott,  M.,  Irvine,  B.  and 
Waples.  D.  Institute  of  Marine  Science,  University  of  California,  Santa  Cruz, 
CA  95064,  Marine  Mammal  Program,  Texas  A  &  M  University.  Galveston, 
TX  77551 

The  bottlenose  dolphin,  Tursiops  truncatus,  is  the  most  extensively 
studied  small  cetacean,  yet  we  know  very  little  about  their  food  or  energy 
requirements  in  the  wild.  Here  we  report  the  first  direct  measurements  of 
the  energy  requirements  of  a  free  living  cetacean  using  the  oxygen-18 
doubly  labeled  water  method.  Studies  were  carried  out  in  Sarasota  Bay, 
Florida  where  the  entire  resident  population  is  known  and  individuals  can 
be  reliably  captured  and  recaptured.  In  this  study  animals  were  captured, 
dosed  with  isotopes  and  recaptured  4  to  9  days  later.  Measurements  were 
completed  on  4  females  and  1  male  during  June  1992,  2  males  during 
February  1993  and  5  males  during  June  1993.  Although  we  are  waiting  for 
final  isotope  analysis,  preliminary  data  indicate  that  the  1992  summer 
animals  had  metabolic  rates  of  5.24  W/kg  compared  to  the  winter  animals 
which  had  metabolic  rates  of  4.27  W/kg  or  4.2  &  3.1  times  resting  rates 
measured  for  this  species.  These  metabolic  rates  are  quite  similar  to 
equivalent  measurements  carried  out  on  4  species  of  sea  lions  and  fur 
seals  and  suggest  that  like  these  species  dolphins  have  a  energetically 
expensive  lifestyle.  Supported  by  NSF  grant  #OCE  9016626  &  ONR  grant 
#N00012-91-MD24G40. 


REPRODUCTIVE  HORMONE  PROFILES  OF  FALSE  KILLER 
WHALES  USING  A  VARIETY  OF  BODY  FLUIDS 
Combelles,  C,  Atkinson,  S  &  Nachtlgall,  P 
Hawaii  Institute  of  Marine  Biology,  University  of 
Hawaii,  Honolulu,  HI  96822 


This  project  is  looking  at  the  basic 
reproductive  endocrine  patterns  of  the  false  killer 
whale,  Pseudorca  c r f s s idens  for  which  there  are  no 
reports  in  the  published  literature.  Three  captive 
females  are  the  subjects  for  this  study.  As  a  novel 
approach,  copious  bodily  fluids  believed  to  contain 
the  metabolites  of  the  bloodborne  hormones  are 
collected  biweekly  concomitantly  with  blood;  these 
include  salivary,  ocular,  and  vaginal  secretions. 
The  concentrations  of  progesterone  and  estrogen  are 
measured  and  correlated  in  each  fluid  by  validated 
radioimmunoassays.  The  alternate  use  of  nonlnvasive 
methods  of  sampling  is  assessed  for  future  routine' 
monitoring  of  the  false  killer  whale  reproductive 
status.  Techniques  to  normalize  for  possible 
seawater  contamination  in  each  secretion  are  being 
considered.  Each  fluid  is  analyzed  for  inorganic 
ion  content  and  compared  to  seawater. 

Preliminary  results  indicate  that  this  species 
is  a  seasonal  breeder  that  ovulates  spontaneously 
during  spring  and  summer. 


THE  BEHAVIOURAL  DEVELOPMENT  OF  HARBOUR  SEAL  PUPS  IN  THE 
MORAY  FIRTH,  N.E.  SCOTLAND. 

Corpe,  H.M.,  Lidgard,  D.C.  &  Thompson,  P.M. 

University  of  Aberdeen,  Dept,  of  Zoology,  Lighthouse  Field 
Station,  George  Street,  Cromarty  IV11  8YJ,  UK. 


Studies  of  Harbour  seal  pup  behaviour  have  focused  on 
terrestial  activities  during  lactation.  In  contrast,  little 
is  known  of  the  development  of  pup  feeding  and  diving 
behaviour  post^weaning.  This  study  aims  to  integrate 
quantitative  data  on  the  development  of  pup  behaviour  during 
lactation  with  information  on  post-weaning  foraging  and 
diving  behaviour.  In  particular  we  aim  to  examine  pup 
survival  strategies  during  the  first  year. 

Observations  of  the  activities  of  mother-pup  pairs  were 
made  at  a  site  in  the  Moray  Firth  during  1992  and  1993. 

Three  pup  age  categories  were  established  based  primarily  on 
pup  locomotor  skills,  and  data  were  collected  on  activity 
budgets,  suckling  durations  and  maintenance  of  pair  bonds. 
Initial  results  suggest  that  as  pups  age  they  become  less 
active  and  suckle  for  longer  durations,  and  that  mothers 
become  less  vigilant. 

Weaned  pups,  aged  from  3  to  5  months,  were  fitted  with 
VHF  radio-tags,  and  data  collected  on  activity  and  dive 
patterns.  Juveniles  and  yearlings  were  captured  regularly 
during  their  first  year  for  analysis  of  growth  rates.  Faecal 
samples  and  enemas  were  obtained  for  diet  analysis .  At  3 
months  old  juveniles  appear  to  use  similar  feeding  areas  and 
Have  a  similar  diet  to  that  of  adults  in  this  study  area. 


A  captive  harbour  seal  feeding  study  examining  the  potential 

OF  INCORPORATING  CERTAIN  FISH  HARD  PARTS  INTO  PREY 
IDENTIFICATION  OF  SCAT  REMAINS. 

COTT5<ELL,  P.E. 

Department  of  Biology,  University  of  Victoria,  Victoria, 
British  Columbia,  V0W-2Y2 

Previous  studies  have  shown  that  otoliths  in  pinniped  scats 
can  be  identified  to  the  species  level.  The  limitations  and 
biases  of  faecal  analysis  using  otoliths  has  been  widely 
documented  and  as  a  result  has  limited  its  usefulness.  Such 
shortcomings  have  facilitated  the  need  to  develop  new 
techniques  to  verify  the  type,  size,  and  number  of  prey 
consumed.  Other  fish  hard  parts  have  been  used  in  prey 
identification  but  distinctive  structures  from  specific 
species  have  yet  to  be  catalogued.  My  study  examines  the 
potential  of  incorporating  certain  fish  structures  into 
dietary  analysis  and  the  statistical  importance  it  plays  in 
overall  prey  identification.  Four  harbour  seals,  aged  4-10 
years,  were  fed  5-10%  of  their  body  weight  per  day  with  known 
numbers  of  different  species  of  prey  in  5-15  day  experimental 
intervals.  The  seals  were  housed  in  continuous  flowing  salt 
water  tanks  5  X  5  X  2m.  Every  24h  the  faecal  material  was 
removed  from  the  tanks  using  0.496  iwti  sieves  attached  to  the 
drains.  Five  species  of  fish  (pollack,  hake,  salmon,  herring 
and  smelt)  were  tested  for  otolith  and  hard  part  recovery 
rates.  Over  4500  fish  were  consumed  during  the  6  month 
experimental  period.  Preliminary  results  indicate  certain  fish 
have  species  specific  hard  parts  which  regularly  occur  in  scat 
remains.  These  structures  improve  identification  rates  based 
solely  on  otoliths  by  as  much  as  20%  for  some  species. 
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INVOLUTION  AND  CYSTIC  TRANSFORMATION  OF  THE  THYMUS  IN  THE 
BOTTLENOSE  DOLPHIN,  TURSIOPS  TRUNCATUS . 

Cowan,  DF 

Department  of  Pathology,  University  of  Texas  Medical  Branch 
Galveston,  Texas.  77555-0588 

The  thymus  glands  of  ten  bottlenose  dolphins,  Tursiops  trun- 
catus  collected  on  the  Texas  Gulf  coast  were  examined  using 
standard  histologic  methods  and  immunocytochemistry .  The 
thymus  of  Tursiops  persists  into  adult  life,  represented  by 
medulla  and  progressively  thinning  cortex.  A  network  of 
epithelial  cells,  including  Hassal  bodies,  is  demonstrable 
using  polyclonal  anti-keratin  antibody.  The  network  con¬ 
denses  with  loss  of  lyrr^hoid  cells  as  involution  progresses. 
Cysts  arise  within  the  condensed  network.  These  cysts,  found 
in  eight  of  10  animals,  increase  in  number  and  size  with 
tx3dy  size,  tending  to  reflect  age.  They  typically  have  an 
irregular  shape  when  small,  but  tend  to  become  spherical  as 
they  enlarge.  They  may  be  lined  by  squamous  epithelium  of 
varied  thickness.  Eventually,  the  cysts  become  macroscopic 
and  filled  with  a  colloid-like  material,  and  may  largely 
replace  the  thymus,  which  may  be  identified  by  non-cystic 
renmants  adjacent  to  the  cysts. 


DIRECTIONAL  ASYNM:TRY  IN  ODONTOCETE  FOREHEADS 
Cranford,  T.W. 

Naval  Command,  Control  and  Ocsan  Surveillance  Center 
Research,  Development,  Testing  and  Evaluation  Division  -  code  514 
53405  Front  St.,  San  Diego,  CA  92152-6530 


Asymmetry  that  arbes  in  organbrns  a$  a  result  of  imprecision  in,  or  perturbation 
of  the  developmental  process  b  referred  to  as  flucMing  asymmetry.  Fluctuating 
asymmetry  varies  in  magnitude  and  direction  across  populations.  DirteUonal 
asymmetry  b  consbtent  in  magnitude  and  direction  across  populations.  Where  it  has 
been  studied,  directional  asymmetry  tends  to  be  small  in  magnitude  {less  than  10%). 
Odonlocete  forehead  asymmetry  is  primarily  directional  but  can  be  relatively  large  in 
magnitude  and  varies  with  the  species  in  question. 

A  ratio  of  left/right  asymmetry  was  measured  from  CAT  scans  of  postmortem 
odontocetes  and  from  skuJb  in  museum  collections.  Specimens  from  every  extant 
odontocete  superfamily  were  included  in  the  analysis,  Values  for  bony  asymmetry 
were  less  than  those  for  soft  tissue  asymmetry.  Forehead  soft  tissue  asymmetry 
appears  to  be  centered  around  specific  bilateral  regions  (monkey  lips/doraa!  bursae 
complexes)  thought  to  be  responsible  for  sonar  signal  generation. 

Specimens  were  grouped  into  extremely,  moderately,  and  slightly  asymmetric 
classes  according  to  a  devbed  index.  All  physeteroids  were  classified  as  extremely 
asymmetric.  Every  other  superfamily  had  at  least  one  slightly  asymmetric  member 
and  within  the  Delphinoidea,  all  pbocoenids  were  classified  as  slightly  asymmetric. 

The  function(s)  of  odontocete  forehead  asymmetry  have  been  pondered  for 
centuries.  Thb  directional  asymmetry  may,  1)  produce  an  asymmetric  sound  field  in 
order  to  reduce  lefvright  ambiguity  in  the  sonar  problem,  2)  be  the  result  of  functional 
separation  (breathing  vs.  sound  production)  between  left  and  right  nasal  passages,  or  3) 
reflect  specialization  of  bic^nar  signal  generaters. 


BRONCHIAL  SPHINCTERS  IN  DOLPHINS:  DIFFERENT  ACTIVITIES, 
DIFFERENT  MORPHOLOGIES. 

Crespo,  F  and  Lauria  de  Cidre,  L 

Histoiogla  Animal,  Dto.  de  Biologia,  Facultad  de  Ciencias 
Ezactas  y  Naturales,  UBA,  Ciudad  Universitaria ,  Pab.2,  4Q 
Piso.  (1426),  Buenos  Aires,  Argentina. 


The  existence  of  mioelastic  sphincters  in  the  terminal 
airways  of  some  cetaceans  is  known.  But,  do  all  of  them  have 
the  same  morphology?.  If  different,  could  those  differences 
be  related  to  different  diving  activities?. 

Using  light  microscopy,  histological  serial  sections  of 
lungs  from  Pontoporia  blainvillei  and  Lagenorhynchus 
obscurus  were  sttKlied,  clearly  showing  different  sphincters 
in  terminal  airways.  In  P. blainvillei,  a  shallow  diver 
dolphin,  the  ndoelastic  sphincters  are  thin  rings  with 
irregular  distribution  which  occasionally  strangle  the 
airway.  L.obscurus,  with  deeper  dives  and  faster  vertical 
displacements,  presents  thicker  sphincters  with  regular 
distribution,  generally  strangling  coi^letely  the  airway. 

We  conclude  that  these  nnrphologies  can  be  related  to 
different  functional  requests.  We  suggest  the  existence  of 
two  groups  of  dolphins,  one  of  shallow  divers,  small 
cetaceans  with  less  developed  sphincters  whose  functional 
activity  is  uncertain,  and  another  group  with  a  wider  diving 
range,  having  strong  and  functional  sphincters. 

It  may  be  possible  to  say  in  a  near  future,  with  more 
data  of  different  species:  Tell  me  what  kind  of  sphincters 
you  have,  and  I'll  tell  you  how  deep  you  dive. 


DENSITY-DEPENDENT  GROWTH  OF  JUVENILE  HAWAIIAN  MONK  SEALS 
Craig,  M.P.  and  Ragen,  TJ. 

National  Mar^  Fisheries  Service,  Honoluiu,  HI  96822-2396 

The  largest  population  of  Hawaiian  monk  seals,  at  French  Frigate  Shoals  (FFS), 
may  have  reached  carrying  capacity  after  30  years  of  increase.  We  tested  this 
hypothesis  by  comparing  the  size  of  weaned  pups,  1-.  and  2-yr-old  seals  at  FFS  with 
the  same  age  groups  at  Laysan  Island,  where  the  population  is  one-tyrd  of  its 
historical  maximum.  Differences  in  axiUary  girth,  standard  length,  and  mass  were 
evaluated  using  two-factor  (island,  year)  MANOVAs  for  weaned  pups  and  1-yr-olds 
in  1^1-93  and  2-yr-olds  in  1991-92.  For  seals  measured  both  as  weaned  pups  and 
as  l-yr-olds,  interisiand  differences  in  p^owtb  were  tested  using  MANCOVA,  with 
weaning  girth,  length,  and  mass  as  covariates.  To  assess  the  signiiicaBce  of  smaller 
size,  we  also  examined  the  relationship  between  axillary  girth  (measured  at  weaning) 
and  survival  of  379  pups  bom  at  FFS  from  1984-91. 

Results  indicate  that  relative  to  seals  at  Laysan  Island,  1)  seals  at  FFS  were 
significantly  smaller  at  weaning  and  2)  the  difference  increased  with  ^e.  Thus, 
increasing  population  density  appears  to  compromise  both  adult  females  (smaller 
weaning  size  of  pups)  and  juven^es  (reduced  growth  from  weaning  to  age  2).  Also, 
observed  survival  rates  decUned  with  pup  size  from  0.9  yr'^  for  seals  with  giith  >  110 
cm  (a  =  133)  to  approximately  OJ  yr'^  for  seals  with  girth  <  90  cm  (a  =  21). 

Hence,  smaller  size  of  seals  at  FFS  leads  to  a  reduction  in  survival,  thereby 
providing  a  mechmusm  for  demity-dependem  regulation  of  this  pr>pi,i.laifi/vi^ 

Importantly,  the  smaller  size  and  suteequent  reduction  m  survival  supports 
rehabilitation  and  translocation  of  undersized  seals  as  a  management  tool  to  enhance 
the  recovery  of  the  Hawauan  monk  seaL 


IS  SELF  REPORTING  OF  MARINE  MAMMAL  INTERACHONS  A  USEFUL 
MANAGEMENT  TOOL? 

CrMle,  Victoria  R. 

Office  of  Protected  R^urces,  National  Marine  Fisheri^  Service,  1335  East-W^t 
Highway,  Silver  Spring,  MD  20910 

In  the  1988  amendments  to  the  Marine  Mammal  Protection  Aa  (MMPA), 
Con^^  initiated  a  five  year  Interim  Exemption  for  Commercial  Fisheri^.  The 
exemption  program  aUow^  lor  an  unlimited  number  of  mrine  ma^ials  to  be  taken 
incutental  to  commerrial  fishery  operations,  provided  that  fishermen  register  with  the 
National  Marine  Fisheri^  Sei^ce  (NMFS)  and  submit  logbooks  detailing  when  and 
where  fishing  occurred,  what  typ«  of  gear  were  used,  and  how  many  and  what 
species  of  marine  mammals  were  involved  in  interactions. 

Spatial/temporal  patterns  of  reported  marine  mammal  interactions  will  be 
presented.  For  those  fisheries  for  which  observer  data  were  available,  verification  of 
fishery  logbooks  was  performed  to  determine  whether  all  active  fishermen  reported, 
whether  fishermen  reported  aH  observed  trips  and  takes,  and  whether  r^rted  take 
rat^  were  similar  to  those  reported  by  observers.  On  average,  75%  (k  re^tered 
^hermen  submitted  a  logbook.  For  those  fishermen  that  both  submitted  logbooks 
and  were  observed,  78%  of  the  observed  trips  and  49%  of  the  observed  takes  were 
repOTted  by  fishermen.  Mean  self-reported  take  rates  ranged  from  0.00005  to  0.021 1 
take/hour,  as  compared  to  observed  take  rates  of  0.00014  to  0.0191  lakes/hour.  On 
a  fishery  by  fishery  basis,  logbook  take  rates  were  from  0.3  to  13.6  times  that 
reported  by  obs^ved. 

Verification  of  logbooks  has  shown  that  self-reporting  under^timates,  on  average, 
marine  mammal  tak^  as  compared  to  observer  reports.  However,  ^hery  logbooks 
are  a  useful  management  tcx>l  for  the  characterization  of  fishery  operations 
(especially  spatial/temporal  pattern  of  interacUoss).  The  use  and  modification  of 
&hery  logbooks  to  achieve  future  mtmagement  objectives  wiU  be  discussed. 


CONSTRAINTS  ON  REPRODUCTIVE  EFFORT  IN  FEMALE 
NORTHERN  ELEPHANT  SEALS 

Crocker,  D.E,  Williams,  J.D.,  Costa,  D.P.,  and  Le  Boeuf,  B.J. 
Department  of  Biology,  Univ.  of  California.,  Santa  Cniz,  95064 


Physiological  constraints  play  an  important  role  in  determining  the 
magnitude  and  duration  of  reproductive  effort  (RE).  We  examined  the 
energetics  of  lactation  in  the  northern  elephant  seal,  Mirounga 
angustirostris.  to  assess  the  effects  of  maternal  mass  and  body  condition  on 
RE.  Mass  and  body  composition  change,  milk  composition,  and  milk  intake 
were  measured  in  17  mother-pup  pairs  at  the  beginning  and  end  of  lactation 
during  1991  &  1992  at  Ano  Nuevo,  California.  Maternal  body  composition 
was  assessed  using  an  ultrasound  scanner.  Pup  body  composition  and  water 
flux  were  measured  by  isotopic  dilution.  Milk  intake  was  calculated  from 
water  flux  and  milk  composition.  RE  was  assessed  by  measuring  maternal 
energy  loss,  milk  energy,  and  energy  stored  by  the  pup. 

Initial  maternal  mass  was  positively  correlated  with  maternal  energy 
expenditure  (r  =  .  660) .  Initial  maternal  body  composition  was  significantly 
correlated  with  mass-controlled  energy  expenditure  (r  »  .704).  Females 
terminated  lactation  at  similar  body  compositions  (23.1  ±  1.4%  adipose 
tissue).  Maternal  energy  expenditure  was  not  significantly  correlated  with 
milk  energy,  suggesting  differences  in  metabolic  overhead  and  the 
efficiency  of  milk  production.  Milk  energy  was  significantly  correIat«I  with 
pup  energy  gain  (r*  .784).  The  data  suggest  direct  effects  of  maternal 
mass  and  body  composition  on  RE.  These  effects  are  an  important 
consequence  of  a  life  history  that  separates  lactation  from  foraging. 
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POPULATION  DYNAMICS  OF  ANTARCTIC  FUR  SEALS  AT  SOUTH  GEORGIA,  PAST, 
PRESENT  AND  FUTURE 
Croxall,  J,P,  and  Boyd,  I,L, 

British  Antarctic  Survey,  Natural  Environment  Research  Council,  Madingley 
Road,  Cambridge  CBS  OET,  U,K, 

Antarctic  fur  seal  numbers  have  been  increasing  at  South  Georgia  for  at 
least  35  years  and  now  represent  >90%  of  the  world  population.  Evidence 
from  changes  in  the  distribution  of  breeding  fur  seals  at  South  Georgia 
suggests  that  the  population  is  expanding  along  coastline  out  of  core 
breeding  areas  but  that  the  rate  of  increase  in  the  population  is  declining. 
Evidence  from  (1)  mortality  rates  in  the  first  four  months,  (2)  age  at  first 
pupping  in  mothers,  (3)  growth  rates  of  pups  during  lactation  and  (4)  pup 
production  within  core  breeding  areas  provide  only  equivocal  evidence  of 
density-dependent  factors  beginning  to  regulate  numbers.  However,  the  age 
structure  of  adult  females  has  shown  a  gradual  decline  in  the  mean  age 
which  indicates  either  high  recruitment  to  the  adult  population  with  low 
adult  mortality  or  low  recruitment  to  the  adult  population  with  high  adult 
mortality.  Observed  survival  rates  of  adult  females,  derived  from  the  rate 
of  return  of  tagged  females  to  their  pupping  sites,  suggest  that  there  is  high 
adult  female  mortality  associated  particularly  with  occasional  catastrophic 
reductions  in  food  abundance.  Analysis  of  the  population  dynamics  shows 
high  sensitivity  to  periodic  increases  in  adult  mortality.  We  conclude  that 
density-dependence  may  only  be  a  significant  factor  regulating  the  size  of 
the  Antarctic  fur  seal  population  during  unpredicatable  and  density- 
independent  catastrophic  declines  in  the  food  supply. 


SWIMMING  MOVEMENTS  OF  TWO  CETACEANS:  HARBOUR 
PORPOISE  AND  ATLANTIC  WHITE-SIDED  DOLPHIN. 

Curren ,  K . ,  Bose ,  N .  and  Lien ,  J . 

Whale  Research  Group,  Memorial  University  of 
Newfoundland,  St.  John's,  Newfoundland,  AlC  5S7 


Dynamical  swimming  parruneters.  Including 
swimming  speed,  fluke  oscillation  frequency,  stride 
length,  maximum  heave  and  pitch  angle  of  the 
flukes,  and  chordwlse  and  spanwise  fluke 
flexibilities  were  measured  from  videotape  records 
of  steady  swimming  for  a  harbour  porpoise  (Phocoena 
ohocoena 1  and  an  Atlantic  white-sided  dolphin 
( T.aaenorhvnchus  acutus  1 .  A  linear  relationship  was 
found  between  swimming  speed  and  fluke  oscillation 
frequency.  Stride  lengths  were  significantly 
different  between  the  two  species.  The  periods  of 
upstroke  and  downstroke  of  the  flukes  were  equally 
long  for  all  speeds  measured.  The  harbour  porpoise 
travelled  at  a  slower  absolute  speed  than  the 
white-sided  dolphin  for  any  given  frequency,  but 
swam  at  a  higher  speed  relative  to  its  body  length. 
The  white-sided  dolphin  showed  greater  chordwlse 
and  spanwise  fluke  flexibility  than  the  harbour 
porpoise.  The  different  relative  speeds,  stride 
lengths  and  fluke  flexibilities  displayed  by  the 
two  animals  may  be  due  to  morphological  and 
behavioural  differences  between  the  species. 


POTENTIAL  IMPACTS  OF  ECO-TOUIIISM  0,N  MANATEES  IN  FLOPIDA 
Curtin,  K,  and  Tyson,  S.L, 

U,S,  Fish  and  Wildlife  Service,  ‘'.12  NE  10th  Ave., 
Gainesville,  FL  32001 

Florida’s  growinci  human  pjopulation,  concentrated  along 
the  state’s  coastal  v/aturviays,  has  exposed  the  endangered 
Florida  manatee  (T_richji^us  manatus)  to  unique  threats 
unusual  for  a  marine  mammal,  V/hilc  inci'eascd  protection 
measures  and  public  awareness  effoi'ts  have  focused  on 
reducing  human-caused  deaths  and  protected  essential 
habitat,  new  problems  have  developed.  Throughout  the 
state,  manatee  aggregation  sites  are  visited  by  a  growing 
number  of  tourists  and  local  residents  attempting  to  view, 
feed,  and  swim  with  manatees.  This  often  results  in 
incidents  of  harrassment  or  disturbance,  which  can  force 
manatees  from  resting  and  feeding  areas,  or  warm  water 
sites.  Many  individual  manatees  are  becoming 

progressively  tame,  approaching  boats  and  sightseers,  thus 
increasing  their  vulnerability,  to  injury  or  death. 
Increased  effort  is  needed  to  assess  the  impact  of 
unregulated  public  access  to  manatees.  ,  Well-planned 
manatee  viewing  areas  should  be  designed  with  minimal 
disturbance  to  manatees  at  aggregation  sites.  Although 
existing  protective  measures  have  been  directed  tov/ards 
water-related  activities,  measures  controlling  shore-based 
disturbances  should  be  implemented. 


AN  ECOLOGICAL  STUDY  OF  A  COMMUNITY  OF  BOTTLENOSE  DOLPHINS  IN 
THE  MORAY  FIRTH,  N.E.  SCOTLAND. 

Curran,  S.1,  Wilson,  B.1,  Thompson,  P.M.1,  Hammond,  P.S.2. 

1.  Aberdeen  University,  Dept,  of  Zoology,  Lighthouse  Field 
Station,  Cromarty,  IV11  8YJ,  U.K.,  2.  Sea  Mamnal  Research 
Unit,  N.E.R.C.,  Madingley  Road,  Cambridge  CB3  OET,  U.K. 

This  ongoing  photo-id  study  began  in  1989  with  the  long 
term  aims  of  determining  the  size,  status,  residency  and 
social  structure  of  this  the  only  known  comnunity  of  bottle- 
nose  dolphins  in  the  North  Sea. 

100  systematic  boat  surveys  were  carried  out  year-round 
in  the  inner  Moray  Firth.  Between  84  and  124  individuals 
were  identified  in  each  year.  Schools  ranged  in  size  from  1- 
46  (mean  6.6).  Recognisable  individuals  were  seen  throughout 
the  year  but  numbers  peaked  in  inshore  areas  during  the 
susner  months.  This  accompanied  the  appearance  of  neonates 
and  increases  in  surface  feeding  on  salmonids.  Sightings  of 
dolphins  throughout  the  study  were  clumped  around  three 
distinct  topographically  similar  areas. 

73  individuals  were  seen  regularly  in  the  inner  Moray 
Firth  throughout  the  study.  Dolphins  were  also  reported  up 
to  225km  from  the  main  study  area  and,  where  photo-identi¬ 
fied,  were  among  the  same  73.  This  suggests  that  the  Moray 
Firth  contains  the  most  northerly  (57*N)  known  discrete  and 
philopatric  comnunity  of  bottlenose  dolphins. 


GENETIC  VARIATION  WITHIN  AND  AMONG  POPULATIONS  OF  THE 
BOTTLENOSE  DOLPHIN  (Tursiops  mincmus) 

Curry,  B.  E.' and  Dizon,  A.  e2 

I^Marine  Mammal  Research  Program  and  Dept  of  Wildlife  and  Rsheries 
Sciences,  Texas  A&M  University,  College  Station,  Texas  77843  and 
Southeast  Fisheries  Science  Center.  2southwest  Fisheries  Science  Center. 


Direct  sequencing  of  the  control  region  of  mt  DNA  was  used  to  examine 
variation  in  bottlenose  dolphins  (Tursiops  mmcatm)  from  the  eastern  North 
Pacific,  western  North  Atlantic,  and  Gulf  of  Mexico.  Geographic  variation  in 
small  cetaceans  is  often  extreme,  even  over  short  distances,  and  phylogenetic 
relationships  among  bottlenose  dolphin  populations  with  both  allopatiic  and 
sympatric  distributions  are  unclear.  Inshore  and  offshore  forms  of  botUenose 
dolj^ins  are  commonly  recognized  based  on  morphological  and  ecological 
evidemce,  and  some  investigators  postulate  the  existence  of  multiple  local 
populations  inshore.  To  investigate  population  structure  of  this  species,  total 
genomic  DNA  was  isolated  from  tissue  samples  of  40  individuals 
representing  animals  from  different  ocean  basins,  inshore/offshore  forms,  and 
local  coastal  populations.  A  portion  of  the  mt  DNA  control  region  vfis 
amplified  using  polymerase  chain  reaction  (PCR)  procedures,  and  dideoxy 
solid  phase  sequencing  of  biotinylated  PCR  product  was  performed.  Genetic 
divergence  was  examinnl  using  AMOVA,  a  public-domain  software  program 
for  analysis  of  variance  testing.  Preliminary  results  indicate  that  control 
region  sequences  maintain  varying  levels  of  polymorphism  with  greater 
differences  between  individuals  having  allopatnc  distributions. 


CONCENTRATION  OF  METALS  IN  THE  TEETH  THRODtai  THE  AGE  IN  SAM- 
LES  OF  SEA  LIONS:  ZALOPHUS  CALIFORNIANUS  CALIFORNIANUS  RECOL- 
LECTED  BETWEEN  81  TO  91  IN  THE  GULF  OF  BAJA  CALIFORNIA  MEXICO. 

Cuspinera,  M.  M.E.,  Vazquez  C.M.J.,  Garcia,  R.M.C.* 

Dept.  Anat.,  Facultad  de  Ifedicina  y  Lab.*  de  Mamiferos  h&rinos 
Facultad  de  Ciencias,  Universidad  Nacional  Autononia  de  Mexico. 

The  literature  information  about  heavy  metals  reports  that 
they  accumulate  through  the  time  in  the  organisms.  The  objec¬ 
tive  of  this  work  is  to  report  the  concentration  of  11  metals 
in  the  teeth  of  the  comnon  sea  lion  in  20  samples  of  all  ages, 
recollected  on  the  beaches  of  the  Gulf  of  Baja  California.  The 
sarples  were  washed,  digested  with  acids,  and  the  readings 
were  made  by  a  spectrophotometer  equipment.  We  observed  that 
the  A1  was  the  metal  more  concentrated  in  both  female  and  male 
sanples,  with  a  mean  of  86  ppm,  Ni  had  14ppm,  the  Ca  in  fema¬ 
les  were  500  times  bigger  than  in  the  males.  The  As  had  the 
minor  concentration  with  2.5  ppm  of  all  the  samples.  The  mean 
of  all  the  metals  concentration  were  of  22  ppm  in  all  ages. 

The  A1  accumulation  in  males  is  higher  than  ih.  females.  The 
ages  that  accumulate  more  metals  like  A1  were  between  10  to 
12  years  old.  The  As,  Cr,  Ca,  Od,  7a,  Ni,  »  do  not  increase 
their  accumulation  through  the  years  in  the  sanples.  The 
has  high  variability  of  concentration.  We  propose  to  continue 
this  work  with  more  sanples,  and  using  structures  with  less 
time  of  being  recollected. 
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EFFECTS  OF  THE  EXXON  VALDEZ  OIL  SPILL  ON  CETACEANS 
Dahlheln,  M.  E. 

National  Marine  Mamaal  Laboratory,  7600  Sand  Point 
Way,  Seattle,  WA  98115 

Baseline  biological  data  on  nost  cetaceans  in 
Prince  William  Sound  were  lacking  prior  to  the 
Exxon  Valdez  oil  spill.  However,  sufficient 
information  was  available  on  humpback  and  killer 
whales.  Study  objectives  were  to  compare  whale 
abundance,  distribution,  and  mortality  rates 
before  and  after  the  spill.  Humpback  whale  counts 
for  1989  and  1990  were  higher  than  that  reported 
for  pre-spill  years.  Although  some  changes  in 
distribution  were  noted,  it  was  impossible  to 
correlate  these  changes  with  the  oil  spill.  No 
stranded  humpbacks  were  found.  Overall  number  and 
distribution  of  killer  whales  was  similar  to  that 
reported  for  1984  through  1988.  However,  14 
killer  whales  were  missing  from  the  resident  AB 
pod  (7,  6,  and  1  in  1989,  1990,  1991, 
respectively) .  The  missing  whales  are  presumed 
dead  based  on  our  knowledge  of  their  social 
structure.  The  highest  mortality  rates  ever 
reported  for  killer  whales  occurred  in  1989 
(19.4%)  and  1990  (20.7%),  which  coincides  with  the 
Exxon  Valdez  oil  spill.  However,  there  is  no  clear 
cause  and  effect  relationship  between  the  missing 
whales  and  the  spill. 


FOOD  AND  FEEDING  OF  GRAY  WHALES  OFF  VANCOUVER 

ISLAND 

Darling,  J.D. 

West  Coast  Whale  Research  Foundation,  2020  -  1040  West  Georgia  St., 
Vancouver,  B.C.  V6E  4HI 


The  food  species,  feeding  "grounds”,  and  "grazing"  patterns  of  gray 
whales  off  Vancouver  Island  were  investigated.  Records  of  feeding 
locations,  behavior  and  food  species  from  1973-1993  were  analyzed,  and 
in  1992-93  food  species  were  collected  ftom  March  to  October.  Food 
species  were  collected  by  plankton  tows,  suction  hoses,  and  low  tide 
excavations  in  the  near  vicinity  of  feeding  whales.  Vancouver  Island  gray 
whales  feed  on  a  variety  of  organisms  including  herring  eggs  (possibly 
larvae),  several  species  of  crab  larvae,  benthic  and  pelagic  amphipods, 
mysids,  ghost  shrimp,  and  possibly  juvenile  flsh.  Food  types  change  as 
the  feeding  season  progresses.  Feeding  "grounds'  are  specific  to  a  food 
type  and  its  time  of  abundance,  with  some  areas  used  regularly,  and  others 
sporadically.  Gray  whales  feed  at  the  surface,  in  the  water  column,  and 
on  the  substrate.  The  common  description  of  gray  whales  as  bottom 
feelers  is  a  simplification,  and  the  delineation  of  specific  feeding 
"grounds"  is  complex.  Vancouver  Island  gray  whales  utilize  a  variety  of 
food  species,  with  little  overlap  with  human  fisheries. 


OBSmtVING  THE  UNDERWATER  BEHAVIOR  OF  ELEPHANT  SEALS  AT 
SEA  BY  ATTACHING  A  SHALL  VIDEO  CAMERA  TO  THEIR  BACKS 
Davia,  R.H. ,  L«  Boauf,  B.J.,  Marshall,  G.,  Crocker,  D. 
and  Williams,  J. 

Marine  Biology,  Texas  A&M  unlv. ,  Galveston  TX  775S3, 
Long  Marine  Lateratory,  Unlv.  of  Calif.,  Santa  Cruz  CA 
95064  t  National  Geographic  Soc.  TV,  Washington,  D.C. 

To  observe  the  underwater  behavior  of  elephant 
seals  (Mirounga  angustirostris)  at  sea,  we  attached 
small  (23  cm  long,  12  cm  diameter) ,  underwater  video 
csuaeras  to  the  backs  of  two  premolt,  juveniles  of  each 
sex  (average  BM  -  174  kg) .  The  seals  were  captured  at 
Afio  Nuevo  State  Beach  Park,  and  the  video  cameras 
glued  to  their  backs.  The  first  seal  was  released 
from  Natural  Bridges  State  Beach  In  Santa  Cruz  and  the 
other  about  three  miles  west  of  Aflo  Nuevo  Island  In 
water  60  m  deep.  The  video  cameras  were  recovered  when 
the  seals  returned  to  the  capture  beach  In  1-7  days. 
The  video  record  of  each  seal  was  2  hrs  long.  The 
average  dive  duration  (6.4  min  +  2.2  S.D.),  surface 
Interval  (0.8  min  ±  0.2  S.D.),  hourly  dive  rate 
(17/hr)  and  stroke  frequency  (0.9/sec)  were  Identical 
for  both  seals.  Seals  descended  at  a  steep  angle, 
remained  at  depth  while  swimming,  then  ascended  at  a 
steep  angle.  No  foraging  was  observed,  but  jellyfish 
and  a  small  sting  ray  were  observed.  Attaching 
miniature,  low-light,  underwater  video  cameras  to  the 
backs  of  pinnipeds  holds  great  promise  for  observing 
their  underwater  behavior. 


INTERACTION'S  OF  S.AIALL  CETACE.AN'S  KITH  COASTAL  FISHERY  ACTIV¬ 
ITIES  OFF  NORTHERN'  RIO  GRANDE  DO  SUL  STATE  COAST,  SOCTHERN 
BRAZIL 

Danilewicz,  D.S.,  L.Susin,  I. B. Moreno,  P.H.  Ott,  R.Ntondin-Ma- 
chado  and  L.H.Sacchi-Santos 

Grupo  de  Estudos  de  .Manuferos  Aquaticos  do  Rio  Grande  do  Sui 
(GE.\1ARS).  Rua  Felipe  Neri,  382/203  -  CEP  90440-150  -  Porto 
Alegre  -  RS  -  BRASIL 

.A  survey  of  interactions  between  small  cetaceans  and  coastal 
fishery  activities  has  been  conducted  in  the  northern  coast 
of  Rio  Grande  do  Sul,  southern  Brazil,  since  October  1991.  In 
order  to  obtain  information  on  the  nature  and  magnitude  of 
these  interactions ,  we  carried  out  eleven  cruises  onboard  ar- 
tismal  fisheries  vessels  from  the  communities  of  Torres 
(29°19'S,  49°43'W)  and  Tramandal/Imbe  (29°58'S,  SOOQT'W) .  In 
addition,  twenty  coastal  sur\'’eys  have  been  conducted  along 
255  Km  of  the  beach  study  area,  from  Torres  to  Nfostardas 
(31015’S,  50°S4'V\0,  covering  a  total  of  1,704  Km,  between  Oc¬ 
tober  1991  and  April  1993.  The  incidental  catch  of  small  ce¬ 
taceans  was  verified  through  direct  observ’ation  of  four  fran- 
ciscanas,  Pontoporia  blainvillei,  entangled  in  gill  nets  dur¬ 
ing  commercial  fishing  in  the  area.  Furthermore,  specimens  of 
P.  blaim^illei  (57)  ,  Tursiops  truncatus  (06) ,  Steno  bredanensis 
X02) ,  Delphinus  delphis  (01)  and  Stenella  coeruleoalSi  HTiy” 
were  found  deaS  along  the  coastal  study  area. 


AN  ANALYSIS  OP  TISSUES  FOR  TOTAL  PCS  AND  PLANAA  PCB 
CONCENTRATIONS  IN  MARINE  MAMMALS  STRANDED  ALONG  THE  GULP  OF 
MEXICO 

Davia,  J.  W.;  Salata,  G.G.;  Saricano,  J.;  and  Wada,  T. 
Toxikon  Environmantal  Sciencea,  106  Coaatal  Way,  Jupiter,  FL 
33477  and  Geochemical  and  Environmental  Research  Group,  Texas 
A&M  University,  833  Graham  Road,  College  Station,  TX  77845 


New  methods  developed  for  extracting  blubber  by  maceration 
of  tissue  in  methylene  chloride  and  subjecting  the  extract 
to  gel-permeation  chromatography,  provided  a  quick,  reliable 
alternative  to  classical  methoda  used  for  analysis  of 
organochlorine  residues  in  marine  manmal  tissues.  Due  to  the 
lipophilic  nature  of  PCBs,  tissues  high  in  lipid  content, 
such  as  blubber,  give  the  best  estimation  of  total  body 
burden  for  the  contaminants  analyzed.  Toxic  Equivalents  and 
baseline  concentrations  of  total  and  planar  PCBs  in  Turaiops 
truneatUB  which  stranded  along  the  Gulf  of  Mexico  were 
determined.  Data  suggests  that  concentrations  of  total  PCBs 
and  planar  PCBs  are  not  correlated,  hence  samples  must  be 
analyzed  for  both  compounds  in  comprehensive  studies.  PCB 
levels  were  statistically  similar  in  three  marine  mammal 
species  investigated.  Little  correlation  was  observed 
between  PCB  concentrations  and  stranding  condition,  stranding 
location  or  stranding  year;  however,  a  strong  correlation  was 
observed  between  the  levels  of  PCBs,  and  the  maturity  and 
gender  of  the  specimens  analysed.  This  trend  suggests  that 
PCBs  can  be  used  as  a  chemical  tracer  in  evaluating  several 
biological  and  reproductive  parameters  of  odontocete  species. 
Finally,  preferential  distribution  of  PCBs  in  different  body 
blubber  areas  of  7.  truncatus  was  not  observed  due  to  the 
homogeneous  distribution  of  lipids  in  the  thin  blubber  layer. 


EIGENSHAPE  ANALYSIS  OF  THE  CETACEAN  HUMERUS 
Dawson,  Susan  D. 

Labs,  of  Anatomy,  School  of  Veterinary  Medicine, 
University  of  Pennsylvania,  Philadelphia,  PA  19104 

This  study  investigates  the  relationships  among 
osteological  shape  change,  function  and  phylogeny, 
using  the  cetacean  humerus.  This  bone  is  highly 
modified  from  that  of  terrestrial  mammals;  its 
morphology  is  marked  by  loss  or  reduction  of  bony 
processes  and  muscle  scars.  Eigenshape  analysis, 
an  outline-based  morphometric  technique,  is  used  to 
evaluate  humeral  shape  change.  Unlike  landmark- 
based  morphometric  procedures,  eigenshape  analysis 
compares  variation  in  homologous  outline  regions  of 
the  study  specimens.  The  geometric  variants  of 
shape  change  in  the  cetacean  humerus  include  caudal 
border  curvature,  midshaft  width,  development  and 
position  of  the  delto-pectoral  crest,  distal  width, 
and  shape  of  head.  Cluster  analysis  generated  by 
the  eigenshape  program  reveals  discrete  humeral 
bauplans,  generally  determined  at  the  phylogenetic 
level  of  family.  Taxa  from  the  same  family  will 
exhibit  similar  humeral  shape  despite  functional 
variation;  higher  phylogenetic  relationships  will 
not  be  reflected  by  shape  if  functional 
relationships  are  different. 
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RANGE  CHARACTERISTICS  OF  PACMC  COAST  BOTTLENOSE 
DOLPHINS 

Defran,  R.H*.  and  Weller,  D.W.2 

^Cetacean  Behavior  Laboratory,  Department  of  Psychology,  San  Diego 
State  University,  San  Diego,  CA  92182-0350  and  ^Marine  Mammal 
Research  Program,  Texas  A  &  M  University  at  Galveston,  4700  Avenue  U, 
Bldg.  303,  Galveston,  TX  77551-5923. 

A  total  of  241  boat-based  photoidentification  surveys  of  Pacific  coast 
bottlenose  dolphins  were  conducted  between  September  1981  and  December 
1989  in  four  dtscrete  coastal  study  areas  within  the  Southern  California 
Bight.  San  Diego  served  as  our  ''primary''  smdy  area  (174  surveys,  404 
identifications)  while  Santa  Barbara  (12  surveys,  49  identifications).  Orange 
County  (44  surveys,  133  identifications),  and  Ensenada,  Mexico  (11 
surveys,  68  identifications)  served  as  "secondary"  smdy  areas.  Between 
88%  to  94%  of  the  individual  dolphins  photographed  in  Santa  Barbara, 
Orange  County  and  Ensenada  were  also  photographed  in  San  Diego. 
Virtually  all  of  these  dolphins  were  sighted  in  the  nearshore  area;  more  than 
half  exhibited  back  and  forth  movements  between  smdy  areas;  and  30% 
were  documented  to  travel  as  far  as  250  to  350  km  between  sightings. 

During  1990  eight  additional  surveys  were  carried  out  to  the  south  of 
Ensenada  in  the  coastal  waters  of  San  Quintfn,  Baja,  Mexico.  Only  one  of 
the  105  dolphins  photographed  in  San  Quintfn  has  been  photographed  in  the 
Southern  California  Bight.  We  interpret  the  data  presented  and  reviewed 
above,  along  with  the  low  resight  data  from  long-term  photographic  smdies 
in  the  San  Diego  area,  as  evidence  that  Pacific  coast  bottlenose  dolphins 
within  the  Southern  California  Bight  are  a  relatively  isolated  but  highly 
mobile  population  within  a  narrow  coastal  zone. 


SURVIVAL  OF  FIVE  SPECIES  OF  CAPTIVE  MARINE  MAMMALS 
DeMaster‘,D.P,  and  Small^,R.J. 

*NMML,  7600  Sand  Point  Way,  NE,  Seattle,  WA  98115 


Information  on  1528  bottlenose  dolphins  (BD) ,  69 
killer  whales  (KW) ,  74  beluga  whales  (BW) ,  2458 
California  sea  lions  (CSL)  and  46  Steller  sea  lions 
(SSL)  was  available  from  the  Marine  Mammal 
Inventoiry  Report  (MMIR)  of  NMFS.  The  number  of 
deaths  reported  for  each  of  these  species  was  627 , 
32,  29,  869,  and  12.  Annual  rates  of  survival  in' 
captivity  between  1988  and  1992  were  0.951,  0.937, 
and  0.954  for  BD,  KW,  and  BW,  respectively.  The 
survival  rate  of  BD  calves  (<  1-year  of  age)  was 
significantly  less  than  the  survival  rate  of  non¬ 
calves  (0.666  vs  0.944,  P  <  0.005),  using  all  of 
the  MMIR  data.  The  annual  rate  of  suirvival  for  CSL 
between  1988  and  1992  was  0.952.  Survival  of  CSL 
pups  (<  1-year  of  age)  was  significantly  less  than 
survival  of  non-pups  (0.858  vs  0.945,  P  <  0.005), 
using  all  of  the  MMIR  data.  Survival  of  SSL  non¬ 
pups  and  pups  was  not  significantly  different 
(0.963  vs  0.983,  P>  0.25).  Annual  survival  rates 
for  BD  and  CSL  significantly  Increased  over  the 
last  five  years.  For  non-calf  BD  and  KW,  the 
difference  between  survival  rates  for  captive  and 
wild  (BD:Wells  and  Scott  1988,  KW:  Bigg  1982) 
animals  was  marginally  significant  •  (P  =  0.07  and 
0.06  for  BD  and  KW,  respectively). 


COMPARISON  OF  1983  AND  1992  EL  Ntf)0  IMPACTS  ON  CALIFORNU  SEA 
LION  AND  NORTHERN  FOR  SEAL  POPULATIONS  IN  CALIFORNU 
DeLong,  R.  L.,  Melin,  S.  R.  and  Anumelis,  G.  A. 

National  Marine  Mammal  Laboratory,  NMFS,  7600  Sand  Point  Way,  Seattle,  WA  98115 


Populations  of  5,000  northern  liir  seals  and  70,000  California  sea  lions  breed  on  San 
Miguel  Island  and  both  populations  are  increasing.  In  southern  California  the  1983  El 
Nino  began  in  October  1982  with  increased  sea  level  height  and  sea  surface  temperatrrre  and 
depressed  thetmoclines;  it  continued  until  late  1984.  The  1992  El  Nino  began  in  January 
1992  and  continued  through  the  1992  and  1993  breeding  seasons.  We  examine  the 
similarities  and  differences  in  the  impacts  of  the  two  events  to  gain  imderstanding  of  how 
they  affect  fitr  seal  and  sea  lion  individuals  and  how  the  impacts  contribute  to  population 
regulation.  In  the  1983  breeding  season,  numbers  of  fur  seal  pups  bom  decreased  by  60% 
but  remained  stable  in  1992.  Sea  lion  births  declirred  30%  artd  16%  in  1983  and  1992, 
respectively.  In  1983  pup  mortality  was  not  measured  but  in  1992  pup  mortality  was  23  % 
for  fur  seals  and  32%  for  sea  lions.  Pups  of  both  species  were  sigrriEcantly  lighter  at  3 
months  of  age  in  both  1983  and  1992  than  in  other  years.  Juvenile  and  adult  female  fur 
seal  mortality  increased  in  1983;  it  required  6  years  for  fitr  seaf  births  to  again  teach  1982 
levels.  Sea  lion  births  recovered  to  within  10%  of  1982  levels  in  1984.  Pupping  began  late 
in  1993  and  production  (births  arul  growth)  is  expected  to  be  signiEcantly  reduced  for  the 
season. 

The  earlier  onset  of  the  1983  El  Nino  occurred  just  prior  to  implantation  for  both  species 
which  may  explain  the  greater  decrease  in  pirp  production  in  1983  than  in  1992. 
Oceanographic  comliticms  associated  with  El  Nino  cause  sea  Urm  and  fiir  seal  prey 
abundance  anrl/or  availability  to  decline,  reducing  the  nutritirmal  intake  of  individual 
animals.  This  results  in  decreased  production  and  increased  mortality  on  the  population 
level.  These  recurring  non-density-dependent  effects  increase  annual  variability  in  vital 
rates  and  reduce  the  Itmg-term  carrying  capacity. 


K  is  f\o<  birtli.  qarriage  or  deatli  ba< 
gttstrolafiofl  is  iruly  <Y[(i  qos< 

impor<aflf  liqe  of  your  li|e. 

-Lewis  molper*! 


THE  TACTILE  SENSITIVITY  OF  THE  VIBRISSAE-SYSTEM  OF 
HARBOR  SEALS  {PHOCA  VITUUNA) 

Dehnhardt,  G.^  Kaminski,  A.^  and  DOcker,  G.^ 

^Universftat  Bielefeld,  Lehrstuhl  fUr  Vertialtensforschung,  Morgenbreede  45 
33815  Bielefeld  1,FRG 

^Universitat  MUnster,  Institut  fUr  Neuro-  und  Verhaltensbiologie, 
Badestrasse  9. 48149  MOnster,  FRG 


There  is  still  a  critical  paucity  of  knowledge  about  the  sensitivity  of  the 
vibrissae-system  of  pinnipeds  ar>d  how  these  animals  actually  use  their 
whiskers  to  obtain  tactile  information  about  objects  in  their  environment.  For 
this  reason  a  psychophysical  experiment  was  conducted  to  determine  tactile 
difference  thresholds  of  two  blindfolded  Harbor  seals  (Phoca  vHulina). 

In  a  two  alternative  forced  choice  procedure  the  tactile  size-discrimination 
ability  of  one  female  and  one  male  seal  was  tested  using  a  modified  method 
of  constant  stimuli.  Fifteen  perspex  disks  with  a  diameter  range  from 
1.12  cm  to  8.74  cm  were  used  as  stimuli.  Relative  difference  thresholds  (c) 
were  determined  for  three  different  disk  sizes,  in  accordance  with  Weber's 
law  the  value  of  the  relative  difference  threshold  remained  nearly  constant 
for  all  tested  disk  sizes.  Its  mean  value  was  c  =  0,17  for  the  female  and 
c  ~  0,19  for  the  male  seal.  This  tactile  resolution  power  of  the  seals  vibris¬ 
sae-system  is  comparable  to  that  of  the  hands  of  lower  primates. 

A  frame  by  frame  analysis  of  video  recordings  of  the  touch  behavior  re¬ 
vealed  that  the  tactile  discrimination  depends  on  two  sensory  systems: 
a)  the  tactile  sensitivity  of  the  vibrlssae  and  b)  on  kinaesthesis  in  form  of 
precisely  controlled  head  movements.  ITie  importance  of  both  sensory 
systems  for  the  discrimination  of  size  differences  will  be  discussed  on  the 
basis  of  a  model. 


DETERMINATION  OF  GENDER  OF  INDIVIDUALLY  IDENTIFIED  FINBACK  WHALES 
USING  POLYMERASE  CHAIN  REACTION. 

DenDanto,  D. ,  Rock,  J.,  Katona,  S.K. 

Collge  of  the  Atlantic,  Bar  Harbor,  Maine  04609. 


Individual  finback  whales  within  the  Gulf  of  Maine  were 
identified  fro»  characteristic  pigment  patterns,  dorsal  fin  shape 
and  scars,  sightings  of  537  fin  whales  and  associated  behavioral 
data  are  catalogued  in  the  North  Atlantic  Finback  Whale  Catalogue 
housed  at  the  College  of  the  Atlantic  in  Bar  Harbor,  Maine. 
Photo-identification  studies  of  fin  whales  suggest  a  greater 
frequency  of  cow/calve  pairs  occurring  in  the  southern  Gulf  of 
Maine.  Few  reliable  methods  exist  for  determining  the  sex  of 
free  ranging  fin  whales  in  the  field.  The  gender  of  40  individual 
fin  whales,  sampled  in  the  northern  or  southern  areas  of  the  Gulf 
of  Maine  were  determined  using  polymerase  chain  reaction 
amplification  of  the  sex  specific  region  SRY  from  DNA  extracted 
from  skin  biopsies.  45  percent  (45t)  of  the  whales  sexed  contain 
photo- identification  life  histories  records  with  multiple  year 
sightings  in  the  North  Atlantic  Finback  Whale  Catalogue.  Life 
history  data  for  those  fin  whales  with  multiple  year  sightings 
span  2  to  13  (mean  6.61)  years.  Combination  of  gender  data  with 
behavioral  and  sightings  data  provides  a  better  understanding  of 
fin  whale  social  interactions  and  dynamics  then  was  previously 
possible. 
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SOCIAL  MATURITY  AND  SEASONALITY  IN  LONG-FINNED  PILOT  WHALES 
Despertes.  G..  Ssboureau.  M.  and  Lacroix.  A. 

Kanalvej  11^.  DK-^DOO  Odense  C,  Denaark  and  Centre  d'Etudes 
Bielesi^uea  de  Chizi.  F-793^0  Beauvoir  sur  Niert.  Prance. 

Social  Maturity  and  seasonality  of  aales  long-finned  pilot  whales 
are  deacribed.  based  on  aaterial  collected  froa  39  schools  of  long- 
finned  pilot  whales  caught  by  the  Faroese  drive  fishery  in  the  period 
July  19®^  ~  Deceaber  19®9'  and  including  297  testes  and  9I  blood 
•aaples  fron  Maturing  and  Mature  aniMals-  Be terainat ion  of  seasonal 
activity  is  baaed  on  Morphological  and  histological  exaMination  of 
testis,  density  of  spernatezoa  on  epididyaai  tnears  and  plasesa 
testosterone  radio-iswunoaaaay  titration.  Social  Maturity  is 

investigated  froM  school  eoMposition  and  Morphological  characters. 

The  testicular  activity  is  diffusely  seasonal  and  peak  between 
Mlareh  and  SepteMber.  No  coMplete  standstill  of  testicular  activity  is 
observed  and  a  nen-negligible  proportienef  Males  is  capable  of 

reproducing  outside  the  Main  breeding  season.  Teetis  weight  increases 
1.9  tiM«B  during  the  period  March-Septenber.  Testosterone 
concentrations  show  a  blMOdal  pattern  and  increase  of  about  2.$  tioes 
in  the  period  Mareh-Septeaber  ainus  July  with  a  significant  dip  in 
July.  The  diffuse  pattern  of  seasonality  aight  be  due.  at  least 
partly,  to  a  non  geographical  heaogeneity  of  the  schools  saapled. 

Kistologieal  aaturity  is  reached  at  an  average  age  of  17.0  years 
but  social  aaturity  seeas  to  be  delayed  for  several  years.  School 
structure  suggests  that  Males  Move  away  froe  their  natal  school  after 
puberty,  segregate  in  others  or  segregate,  at  least  teaperally. 


POPULATION  AND  PHYLOGENETIC  STUDIES  OF  THE  SPERM  WHALE 
USING  MITOCHONDRIAL  D-LOOP  SEQUENCES. 

Dillon,  M.C.  and  Wright,  J.M. 

Dalhousie  University,  Department  of  Biology,  Halifax, 
N.S.,  Canada  B3H  4J1 


We  are  using  sequence  data  from  the  mitochondrial 
D-loop  region  of  sperm  whales  (Physeter  macrocephalus) 
to  examine  population  differentiation  of  whales  within 
and  between  the  Atlantic,  Pacific  and  Indian  oceans. 

To  date,  the  entire  D-loop  has  been  sequenced  from 
five  individuals  representing  the  three  oceans. 
Nucleotide  differences  (in  the  form  of 
insertions/deletions  and  transitions)  have  been  found 
at  11  positions.  No  differences  ware  found  in  the 
central  "core"  region;  most  changes  occurred  at  the  3' 
end  of  the  light  strand.  Based  on  the  level  of 
variability  found  across  the  D-loop,  a  small  portion 
of  the  3'  end  is  being  targeted  for  population  studies 
using  PCR-based  sequencing. 

In  addition,  we  have  examined  cetacean  phylogeny 
using  the  D-loop.  Along  with  the  sperm  whale  D-loop, 
we  have  cloned  and  sequenced  the  D-loop  from  the  pygmy 
sperm  and  northern  bottlenose  whales  and  have  aligned 
these  to  published  sequences  from  orca,  dolphin,  fin, 
minlte  and  an  ungulate  outgroup,  the  cow.  Using 
neighbour  joining  distance  methods,  our  preliminary 
analysis  suggests  that  sperm  whales  diverged  early  in 
the  radiation  of  cetacean  lineages. 


INCIDENTAL  TAKES  OF  CETACEANS  IN  A  PHILIPPINE 
INDIGENOUS  DRIFTNET  FISHERY 
Dolar,  M.L.',  Wcxxl,  C.t  Alava,  M.'  and 
Leatherwood.  S.’ 

'Scripps  Institution  of  Oceanography.  La  Jolla  CA  92093-0204; 
’Marine  Laboratory,  Silliman  University,  Dumaguete  City  62(X), 
Philippines  and  ’National  Marine  Fisheries  Science  Center,  La  Jolla 
CA  92038 

Monitoring  of  incidental  cetacean  catches  in  the  indigenous  driftnet 
fisheries  in  Slaton.  Negros,  Philippines  began  in  April  1991  and 
continued  on  to  May,  1993.  The  fishery  operated  in  the  Sulu  Sea  from 
January  to  June  and  involved  the  use  of  a  10m  inboard-powered  boat 
with  outriggers,  a  5(X)-300m  x  18m  multi-filament  net  with  a  mesh 
size  of  15cm  and  kerosene  lamps  floated  on  the  surface  at  regular 
intervals  to  mark  the  position  of  the  nets.  The  number  of  boats 
operating  in  the  fishery  increased  from  30  in  1991  to  50  in  1992  and 
1993.  The  major  fish  species  caught  were  the  yellowfin  and  skipjack 
tuna.  The  cetacean  species  incidemally  caught  were:  the  spinner, 
Fraser’s,  Risso’s  and  spotted  dolphins  and  the  dwarf  sperm  and  pygmy 
killer  whales.  Recorded  by-catches  were:  55  individuals  (Apr-Jun, 
1991),  I62(Jan-Jun,  1992)  and  116(Jan-Jun,  1993). 


TEMPORAL  VARIATION  IN  REPRODUCTTIVE  ACTIVITY  OF  MALE 
ELEPHANT  SEALS:  EFFECTS  OF  BREEDING  OPPORTUNITIES 
AND  THERMOREGULATORY  CONSTRAINTS 
Deutsch,  C.  J. 

Biology  Department,  University  of  California,  Santa  Cruz,  CA  95064 

Variation  in  reproductive  activity  of  male  northern  elephant  seals 
(Mirounga  anguslirosiris)  was  examined  over  two  time  scales: 

(1)  over  the  breeding  season,  in  relation  to  changes  in  female  number  and 
reproductive  condition;  (2)  over  the  diel  cycle,  in  relation  to  temperature 
and  other  environmental  variables.  Time  allocation  to  reproductive 
activities  at  four  sites  with  differing  numbers  of  breeding  females,  and 
frequency  of  male-inflicted  injury,  were  measured  over  the  course  of  three 
breeding  seasons  at  Ano  Nuevo,  California.  One  harem  was  observed  for 
five  24-hr  periods,  using  a  night  vision  scope  to  record  nocturnal  behavior. 
Changes  in  agonistic  activity,  sexual  activity,  and  frequency  of  male 
injury  over  the  breeding  season  corresponded  with  changes  in  female 
number  on  the  rookery,  peak  activity  occurring  at  the  time  of  maxiitial 
female  abundance.  Breeding  activity  was  highly  variable  over  the  diel 
cycle,  but  generally  there  was  a  mid-day  lull  in  activity  with  minor 
crepuscular  peaks.  This  can  be  attributed  to  the  negative  correlation 
between  agonistic  and  locomotory  activities  and  temperature;  sexual 
activity  was  not  significantly  correlated  with  temperature,  however. 

Males  appear  to  adjust  their  level  of  reproductive  effort  in  relation  to 
seasonal  changes  in  potential  benefits  (i.e.,  number  &  accessibility  of 
potential  mates),  subject  to  the  constraints  of  thermoregulatory 
requirements. 


INTRASPECIFIC  STRUCTURE  OF  THE  NORTHERN  RIGHT 
WHALE  DOLPHIN  {LISSODELPHIS  BOREALIS)'.  THE 
STATISTICAL  POWER  OF  AN  ANALYSIS  OF  MOLECULAR 
VARIATION  FOR  DIFFERENTUTING  GENETIC  STOCKS 
Dizon,  A.  E.,  LeDuc,  C.  A.  and  LeDuc,  R.  G. 

Southwest  Fisheries  Science  Center,  P.O.  Box  271,  La  JoUa,  CA  92038 

To  obtain  quantitative  measures  of  reproductive  isolation  (evidence  of 
monophyly,  reduced  gene  flow,  etc.)  between  population  centers  of  the 
fishery-impacted  northern  right  whale  dolphin  {Lissodelphis  borealis), 
a  portion  of  the  control  region  of  the  mitochondrial  DNA  (mtDNA) 
genome  was  sequenced  in  55  geographically  dispersed  individuals,  tJien 
analyzed  in  an  nested  ANOVA  format.  No  evidence  of  geographically 
concordant  population  structuring  was  apparent  when  the  sample 
population  was  stratified  into  two  offshore  populations  (west  and  east 
of  the  intemational  dateline)  and  one  inshore  population  ((jalifomia 
coastal).  In  addition,  a  Mantel  test,  examining  pairwise  correspondence 
between  geographic  and  genetic  distances  among  samples,  failed  to 
detect  any  evidence  of  isolation  by  distance.  A  power  analysis 
conducted  to  determine  the  probabibty  that  a  comparably  sized  survey 
would  yield  statistically  significant  evidence  of  segregation  revealed  the 
potentially  low  power  of  mtDNA  sequencing  studies  for  detecting 
differences  among  closely  related  populations.  This  suggests  caution 
in  accepting  the  null  hypothesis  of  a  single,  panmictic  stock  for  the 
northern  right  whale  dolphin. 


THE  IWC'S  RMP  AND  RMS  -  ACRONYMS,  ANACHRONISMS  OR  A 
MANAGEMENT  PROCEDURE  FOR  WHITE  ELEPHANTS? 

Donovan,  G.P.  and  Hammond,  P.S. 

Intarnational  Whaling  Commission,  The  Red  House,  Statioh  Road,  Histpn, 
Cambridge  CB4  4NP  and  Sea  Mammal  Research  Unit,  National  Environment 
Research  Council,  High  Cross,  Madingley  Road,  Cambridge  CS3  OET. 

In  1962,  the  International  Whaling  Commission  (IWC)  agreed  to  implement  a 
'pause'  in  commercial  whaling  from  1986.  The  rationale  for  this  was  that  there 
was  insuhicient  scientific  knowledge  to  safely  manage  whale  populations  iBing 
the  management  procedure  currently  in  place.  Considerable  effort  was  invested 
in  developing  a  management  procedure  that  relied  only  on  information  that  was 
likely  to  be  obtainable  (this  eventually  narrowed  down  to  estimates  of  absolute 
abundance  and  information  on  catch  numbers)  and  that  took  into  account  the 
inevitable  uncertainty  in  any  such  information.  Testing  was  carried  out  using 
extensive  computer  simulation  trials  for  all  assumptions  and  ail  like^  and  even 
many  unlikely  scenarkK. 

Initially,  work  focussed  on  'known'  biological  stocks.  A  major  problem  in 
management,  is  of  course,  determining  stock  identity;  the  procedure  also  had  to 
be  robust  to  errors  in  this.  A  complete  procedure  for  calculating  catch  limits  for 
baleen  whaJes  w^  defined  (the  Revised  Meoegement  Procedure  or  RMP).  This 
was  'accepted'  by  the  Commission  in  1992  but  further  aspects  (both  scientific 
and  non-scientffle)  were  identified  that  required  further  work  as  part  of  a  Revised 
Management  Scheme  (RMS).  The  scientific  aspects  of  this  work  were  completed 
at  the  1 993  meeting  of  the  Scientific  Committee  and  unanimously  recommended 
to  the  Commission.  The  culmination  of  eight  years'  work  was  the  m<®t  rigorously 
tested  management  procedure  for  a  natural  resource  yet  developed.  It  sets  a 
standWd  for  the  management  of  all  marine  resources. 

it  was  not  adopted  by  the  Commission. 
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A  HANAGEHEHT  PLAN  FOR  SEA  OTTERS  IN  ALASKA 
Doroff,  A.M.  and  A.R.  DeGange 

U.S.  Fish  and  Wildlife  Service,  Marine  Hamials  Managenent, 
4230  University  Drive  Suite  310,  Anchorage,  AK  99508 

The  return  of  sea  otters  (EnhydrM  lutrls)  froa  near 
extinction  and  the  recolonization  of  aost  of  their  historic 
range  in  Alaska  is  one  of  the  great  conservation  stories 
this  century.  However,  this  success  has  not  been  without 
soae  conflict  and  controversy.  Upon  1988  recoaaendations 
froa  Congress  and  the  Marine  Maaaal  Comaission,  the  Fish 
and  Wildlife  Service  initiated  the  developaent  of  a 
aanageaent  plan  for  sea  otters  in  Alaska.  Developaent  of  a 
long-tera  plan  was  tiaely  given  conflicts  associated  with 
increasing  sea  otter  populations,  increasing  threats  to  sea 
otters  froa  coastal  developaent,  and  increased  hunting 
pressure  on  sea  otters. 

The  goals  of  the  aanageaent  plan  are  to  Mintain  the  sea 
otter  population  in  Alaska  within  its  optiaal  sustainable 
population  range,  to  aaintain  healthy  habitats  for  sea 
otters,  and  to  allow  for  \tses  of  sea  otters  that  incltide 
harvest  by  Alaska  Natives  and  viewing  by  the  pxiblic. 

The  plan  identifies  cooperative  aanageaent  strategies 
for  guiding  the  harvest  of  sea  otters  by  Alaska  Natives  and 
resoltring  shellfish  and  tourisa  resource  conflicts.  Much 
of  the  plan  iapleaentation  relies  upon  the  developaent  of 
cooperative  aanageaent  agreeaents  aaong  Native  hunter 
organizations . 


A  Mobile  Video/ Acoustic  System  for  Synchronous  Recording  of  DaPHiN 
Vocal  and  Behavioral  AaiviTiES 
Dudzinski',  K.M.,  Wursig'.  B.,  Clark2,  c.W. 

'Marine  Mammal  Research  Program.  Texas  A&M  University  at  Galveston, 
4700  Avenue  U,  Bldg  303,  Galveston.  TX  77551-5923,  2Bioacoust1cs 
Research  Program,  Cornell  University,  159  Sapsucker  Woods  Rd,  Ithaca, 
NY  14850 


Some  studies  of  free-ranging  odontocetes  ha/e  successfully  linked  general 
vocal  and  behavioral  activities  for  groups  of  individuals.  Work  wlh  captive 
dolphins  has  provided  invaluable  insight  into  the  vocal  repertoire  of  species 
and  Individuals.  Still,  due  primarily  to  environmental  and  technological 
constraints,  little  Information  has  been  collected  on  specific  behaviors  and 
associated  vocalizations  of  individual  free-ranging  dolphins.  We  have 
developed  and  utlllzedamobilevldeo/acoustlc  array  that  permitsreal-time 
synchronous  recording  of  the  vocalizations  and  behavioral  activities  of 
individual,  wild  dolphins.  Manually  operated  underwater,  the  system 
consists  of  two  omnl-directlonal  hydrophones  cabled  through  a  custom 
underwater  housing  into  a  stereo  HIS  video  camera.  Hydrophone  spacing  on 
the  housing  Is  scaled,  based  upon  the  speed  of  sound  In  water  and  the  human 
Inter-aural  distance.  Localization  of  the  vocalizing  dolphin  is  based  tpon 
associating  the  visual  distribution  of  animals  with  directions  to  the  sound 
sources  as  determined  by  aural  psychoacoustics.  Examples  of  the  utility  and 
application  of  this  system  are  presented  for  free-ranging  Atlantic  spotted 
dolphins  (Stenella  frontalis) . 


REPnaOUCTIVE  COMPETENCE  IN  2  YEAR  OLD  CALIFORNIA  SEA  LIONS 
Dover,  S.' .  DuFField.  D.A.2,  Fiih,  L.'  ,  Shiihv,  R.R.^  I 
Lenox,  J,S.2 

fSee  Norld  Inc,,  1100  See  Norld  Drive,  Aurori,  OH  44202, 
2Deoirteent  of  SioloRV,  Portlend  Stete  Univeriitv,  Portland, 
OR  97201,  '^HCB  Deoarteent,  Univeriitv  of  Arizona,  Tucxon,  AZ 
S5721 

PolloHinq  the  birth  of  pupi  in  a  breeding  facility  Hhere 
all  eale  California  tea  licni  (Zalophui  cal  if ornianuil  three 
yean  of  age  and  older  had  been  previouily  caitrated,  an 
investigation  of  paternity  and  reproductive  coepetence  of 
the  tHO  year  old  eales  xat  undertaken.  Paternity  was 
verified  bv  DNA  fingerprinting  using  the  hypervariable  DNA 
probe  PV-47-2,  Histological  evidence  supported  active 
spereatogeneiii  at  two  years  of  age.  The  age  at  which  sale 
California  sea  lions  have  been  thought  to  reach  reproductive 
eaturity  ranges  froa  three  to  five  years  of  age.  The 
observations  in  this  breeding  aanageaent  prograa  indicate 
that  successful  copulation  and  iapregnation  of 
reproductively  aature  feaalai  can  be  achieved  by  ‘juveniles* 
at  two  years  of  age.  For  captive  breeding  prograas,  this 
aeans  that  to  aaintain  zero  population  growth,  castration  or 
separation  aust  take  place  prior  to  the  breeding  season  for 
two  year  old  aales,  as  well  as  older  aales.  For  field 
studies,  although  reproductive  success  aay  be  largely 
effected  by  aale  coapetition  for  feaalei,  it  suggests  that 
including  the  juvenile  two  year  old  aales  in  potential 
breeding  observations  aay  be  iaportant. 


AN  ASSESSMENT  OF  THE  STOCK  IDENTITY  OF  SPERM 
WHALES  IN  THE  EASTERN  EQUATORIAL  PACIFIC 
Dufault,  S.  and  Whitehead,  H. 

Biology  Department,  Dalhousie  University,  Halifax, 
NS,  Canada  B3H  4J1 

Adult  female  and  immature  sperm  vrhales 
IPhyseter  macrocephalus)  seen  off  the  Galapagos 
Islands  and  near  mainland  Ecuador  in  1991  were 
identified  through  the  technique  of  photo¬ 
identification.  These  photographs  were  matched 
with  existing  identifications  collected  off  the 
GalApagos  in  previous  years  since  1985  and  off 
mainland  Ecuador  in  1985,  A  comparison  of  the 
frequency  of  the  different  mark  types  per 
individual  from  the  two  regions  was  also 
conducted.  The  results  support  the  hypothesis  that 
adult  female  and  immature  sperm  whales  seen  off 
the  GalSpagos  and  off  mainland  Ecuador  belong  to 
different  populations  defined  by  the  observation 
that  they  do  not  undergo  complete  mixing  over  a 
period  of  two  years.  A  movement  of  ten  whales  from 
the  GalApagos  to  the  Ecuador  region  was  observed. 
This  could  be  explained  as  a  possible  migration 
from  the  recently  unexploited  GalSpagos  area  to 
the  recently  exploited  coastal  area  where  the 
stock  of  sperm  whales  has  been  shown  to  have  been 
substantially  reduced. 


BENETIC  ASSESSMENT  OF  A  CAPTIVE  BELUEA  BREED1N6  EROUPi  A 
COMPARISON  OF  TECHNIQUES  FOR  EXAMININE  6ENETIC  VARIABILITY 
IN  NILD  BELUEA  POPULATIONS 

DuHitld.  D.A..'  Young,  N.B..2  Hsyss,  N.A.'  I  Shtshv,  R.R.3 
>Dtpart«tnt  of  Biologvg  Portland  Statt  UnivtriltVg  Portland, 
OR  97201,  ^Saa  Norld  Inc.,  10500  8aa  Norld  Driva,  San 
Antonio,  TX  78251,  3mcB  Oapartaant,  Unlvariity  of  Arizona, 
Tucson,  AZ  85721 

Chroaosoaal  and  DNA  analvsas  Mara  parforaad  on  H  baluga 
Nhalat  in  Saa  Norld's  braading  prograa  for  Dalghinagtariis 
lfy£§*«  Thirtaan  of  tha  Nhalat  Ntra  Nild-caught  and  ona  Mas 
a  calf  born  in  this  braading  colony  in  1992.  Tha  Nild- 
caught  Nhalas  originatad  froa  Churchill  Rivar,  Hudson  Bay, 
Hanitoba,  Canada  froa  1978  through  1988.  Patarnity  Naa 
confiraad  using  DNA  f ingarprinting  and  chroaosoaa 
hataroaorphi sa  analysis.  Ganatic  variability  aaong  tha 
Hild-caught  Nhalat  Nat  invastigatad  Mith  both  ONA  and 
chroaoaona  aarkart.  DNA  fingarprinta  Mara  astablishad  Nith 
Haa  III,  Hinf  I  and  Alu  I,  using  tha  hyparvariabla  ONA  proba 
PV‘>A7-2.  Avaraga  DNA  fragaant  or  band  sharing  aaong  tha 
Mild-caught  balugas  Nat  39X,  indicating  a  high  dagraa  of 
individual  diffaranct  in  DNA  fingarprinta  Nithin  tha 
Churchill  Rivar  population.  Band  sharing  batNaan  aothar  and 
calf  Mas  BOX.  Dna  of  tha  Nild-caught  Nhalat  sharad  this 
dagraa  of  DNA  siailarity  Nith  thraa  of  tha  othar  Nild-caught 
aniaals.  Coapariton  Nith  ganatic  pattarns  in  bottlanosa 
dolphin  populations,  suggttts  tha  axistanca  of  ganatically 
discarnible  subgroupings  Nithin  tha  population  of  balugas  in 
Churchill  Rivar. 


43 


Is  qafufe's  way  of  keeping 
eVery<l\dqg  Jroq  l:|appeqifi8  a<  oqce. 

-Anon- 


THERMAL  BIOGEOGRAPHY:  THE  COMPLEMENTARY  DISTRIBUTION  OF 
MARINE  MAMMALS  AND  LARGE  FISHES 
Duabrack,  R.L.  aod  Ramsay.  M.A. 

Dept,  of  Biology,  Meiaorial  Uaiversity,  St.  John’s,  NFLD  AIB  3X9,  Owtaria  rad 
Dept,  of  Biology,  University  of  Saskalchewra,  Saskatoon,  SK  S7N  OWO,  Canada 

Most  species,  and  by  far  the  greatest  biomass,  of  rmruae  m^amals  feed  in  temperate 
or  polar  regions.  The  primary  hypothesis  to  account  for  this  distribution  has  been  that 
standing  stocks  of  food  of  sufficiently  high  density  to  support  marme  mammals  only 
exist  in  high  latitude  areas  of  towelling  and  convergence.  The  distribution  of  large 
pelagic  fishes  is  in  marked  contrast  to  th^  of  marine  maimnals.  Although  large  fishes 
are  found  in  all  tropical  and  sub-tropical  seas,  there  are  virtually  none  exploiting  the 
rich  resources  found  at  high  latitudes.  To  date,  no  explanation  has  been  offered  to 
account  for  this  phenomenon.  A  related  qu^tioo  concerns  the  evolution  and  radiation 
of  marine  mammals.  Presumably,  at  the  time  when  the  ancestors  of  the  pinnipeds  and 
r#»iarfeginj!  were  invading  the  seas,  existing  fishes  would  have  bera  better  adapted  to  an 
aquatic  existence  th-aw  would  have  terrestrial  mammals.  Unless  some  constraint 
precluded  fishes  from  fully  exploiting  available  resources,  it  is  hard  to  imagine  there 
being  a  niche  available  for  the  mraamals.  The  striking  co^^lemeotraity  of  the 
distributions  of  large  marine  ectothenns  and  endolherms  suggests  this  oonstraiot  is  (was) 
energetic.  We  propose  a  model  in  v^ch  rates  of  dig^ion,  a^imilation,  metabolism, 
and  growdi  are  strongly  tei^ratiire  d^iendent.  At  low  temperature  pelagic  marine 
ectotherms  of  large  sixe  either  cannot  survive  or  grow  at  kordinately  slow  rates. 
Conversely,  the  profligate  raergy  expenditure  of  radothermic  homeother^  limits  their 
ability  to  exploit  the  low  reource  levels  characteristic  of  warm  environmrats. 
Temperatme  is  also  shown  to  afreet  the  trophic  structure  of  marine  <»3iiimunitie. 
Fundamental  differences  in  the  biomass  available  for  exploitation  by  high  trophic  level 
consumers  exist  between  warm  rad  cold  marine  ravironments  d^pite  compraable  levels 
of  primary  production.  We  offer  paleontologic  rad  biogeographic  evidence  to  provide 
support  for  the  models  presented.  We  also  consider  the  implications  of  thermal  regimes 
for  the  evolution  of  large  marine  reptifes  rad  endothermic  fishes. 


PMYL06EIIET1C  ANALYSIS  Of  NORTHERN  HAIR  SEALS 
BASEGI  ON  NUCLEOTIDE  SEQUENCES  OF  THE  H  I  TOC  HON  D  R  I  AL 
CYTOCHROME  k 

DuraU,  S.X.,  J.A.  Cook,  and  G.F.  Shields 
Univeraity  ©f  Alaska  Muaaun,  907  Yukon  Orfvo, 
Fairbanks,  AK  99775  (SKD,  JAG) 

Institute  of  Arctic  iiology,  University  of  Alosko, 
Fairbanks,  AK  99775  (6FS> 


Phyloionotfc  analysis  of  a  458 - nuc I oo 1 1  do  seqgonc#  fren 
the  «I t ochondr I  a  I  eytochrene  k  sene  of  eleven  hair  seel 
toxo  did  not  support  currently  accepted  taxenony.  A  novel 
finding  of  both  ne i ghbor • j o I n I ng  and  parsimony  analyses  was 
a  sistar  taxon  relationship  between  the  grey  seel, 
Halichoerus  a  r  veus  .  and  the  ringed  seel,  f  .h,g,t.g.  hJ  .9P  i 
Although  Intraapeclflc  genetic  verletion  was  low  In  neat  of 
the  taxa,  eytochrene  k  ■•V  uaeful  for  population  genetic 
studies  of  the  ringed  seal.  The  present  study  provides 
eentsxt  for  sequence  data  fren  aeela  endenlc  to  Lake  Baikal 
and  the  Caspian  Sea,  taxa  cantral  to  queatlona  of  phecine 
bleseogroBhy. 


THE  MARINE  MAMMAL  PROTECTION  ACT  IN  1993;  REPLACING  THE 
INTERIM  EXEMPTION  FOR  COMMERCIAL  FISHING 
Eagle,  Thomas  C. 

Office  of  Protected  Resources,  National  Marine  Fisheries 
Service,  1335  East-West  Highway,  Silver  Spring,  MD  20910 


In  1988,  Congress  amended  the  Marine  Meunmal  Protection  Act 
(MMPA)  to  allow  commercial  fishing  operations  a  temporary 
exemption  to  the  moratorium  on  talcing  marine  mammals.  The 
interim  exemption  expires  30  September  1993.  In  December 

1992,  the  National  Marine  Fisheries  Service  submitted  its 
propose  management  regime  to  Congress.  That  proposal 
maintained  the  MMPA  philosophical  approach  that  taking  marine 
mammals  was  prohibited  unless  such  takes  could  be  authorized 
without  preventing  a  population's  recovery  to,  or  maintenance 
within,  its  Optimum  Sustainable  Population  limits. 

Representatives  from  some  environmental  groups  and  the 
fishing  industry  negotiated  another  proposal,  which  was 
submitted  to  Congress  in  early  June  1993.  The  negotiated 
proposal  contained  a  general  authorization  to  take  marine 
mammals  including  those  population  stocks  with  unknown  or 
depleted  status.  A  nunker  of  environmental  groups  with 
representatives  on  the  negotiating  team  refused  to  sign  the 
negotiated  proposal  and  submitted  criticism  of  specific 
portions  of  the  proposal  to  Congress  in  late  June  1993. 

Congress  should  act  on  these  proposals  by  30  September 

1993.  In  this  presentation,  I  will  describe  the  major 
elements  of  each  proposal  and  resulting  legislation  passed  by 
Congress . 


HEMATOLOGICAL  AND  PLASMA  CHEMICAL  CONSTITUENT  VALUES 
FOR  CAPTIVE  YOUNG,  IMMATURE  AND  WILD  BREEDING  GREY  SEALS 
Eddington,  J.D.,  J.  Parsons  and  W.  Kimmlns 
Department  of  Biology,  Dolhousie  University,  Holifex,  Nove  Scotia 
B3H  4J1 

Nineteen  weaned  female  grey  seal  pups  {Helichoerus  grypus),  12 
pups  from  Sable  Islend,  Nova  Scotia  and  7  pups  from  the  Gulf  of  St. 
Lewrence  were  captured  in  January  1992  and  transported  to  the 
seal  holding  facilities  at  Dolhousie  University,  Halifax  N.S.  Blood 
samples  were  taken  from  a  subsample  of  the  captive  popuietion  (N  > 
6)  at  ages  75,  82,  89,  96,  103,  I  17,  124,  138,  152,  176,  194, 

202,  209,  216  days  for  hematological  constituent  values  and  at 
ages  124,  152,  194,  216  dogs  for  chemical  constituent  values. 
There  were  no  significant  differences  in  hematological  or  chemical 
constituent  values  between  the  sampling  ages  of  the  seels  so  the 
respective  values  were  combined  to  produce  overall  hematological 
(N  s  149)  and  chemicai  (N  =  39)  values.  Blood  samples  were  taken 
from  wild  breeding  grey  seal  females  (N=30)  in  January  1993  on 
Sable  Islend,  N.S.  to  further  define  hematological  constituent  values. 
These  overall  constituent  values  should  provide  e  more  complete  and 
precise  baseline  for  veterinary  diagnosis  of  sick  and  injured  seals. 


SIGHT  ABILITY  OF  RIGHT  WHALES  BASED  ON  DIVE  AND 
RESPIRATION  PATTERNS  OBSERVED  FROM  A  BLIMP. 

Ellis,  S.  L.,  J.  H,  W.  Hein,  and  R.  D.  Kenney, 

Associated  SclanSsts  et  Woods  Hole,  P.O.  Box  721,  Woods  Hole,  MA  02543; 
NMFSfNEFSC,  Woods  Hole,  MA  02543;  and  University  ol  Rhode  Island, 
Narragansatt,  Rl  02882. 

Aerial  surveys  are  one  of  the  main  methods  for  estimating  whale  abundance 
and  disb'ibution.  The  probability  that  a  whale  is  at  the  surface  when  a  survey 
aircraft  passes  overhead  is  dependent  on  die  proportion  of  time  the  whale 
spends  at  the  surface.  Whal^’  dive  and  respiration  patterns  vary  widi 
species,  age,  beha\nora)  mode,  and  geographical  location. 

in  1992,  we  studied  right  whales  on  their  coastal  wintering  grounds  off  the 
southeast  United  States,  using  an  airship  (blimp)  as  a  research  platform.  The 
airship  offers  the  same  aerial  vantage  point  as  an  airplane,  but  die  slow 
hovering  speed  allows  for  the  collection  of  fine-scale  behavioral  dak. 
Respiration  data  and  dive  imes  were  extracted  from  video  and  audio  recordings 
made  during  a  total  of  12  hours  sktioned  near  14  individual  right  whales. 

In  addition  to  providiing  baseline  data  on  dive  times  and  respiration,  this 
preliminary  study  showed  that,  in  the  southeast,  different  social  categories 
have  distinctly  different  sightability.  Mother/calf  pairs  were  at  the  surface 
75%  of  the  tims;  surface-active  groups  69%;  and  lone  juveniles  32%. 

Existing  demographics  for  the  southeast  between  1980  and  1991  show  twice 
as  many  mother/calf  pairs  as  juveniiles.  Since  our  data  indicate  the  chances  of 
seeing  a  mother/calf  pair  are  more  than  twice  those  of  sighting  a  lone  juvenile, 
one  might  ask  whether  these  demographics  are  a  true  reflection  of  the  seasonal 
distribution,  or  more  a  reflection  of  skewed  sighting  probabilities. 
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EPEOOTIOLOGY  OF  MARINE  MAMMAL  MORBILLIVIRUSES  IN  THE  WESTERN 
NORTH  ATLANTIC 
Duignan,  P.J.  and  Geraci,  J.R. 

Depanmcni  of  Pathology,  Ontario  Veterinary  College,  University  of  Guelph,  Guelph. 
Ontario  NIG  2W 1 ,  Canada 


Recent  epizootics  among  pinnipeds  and  odontocctcs  in  Europe  have  established 
morbilliviruses  as  the  most  potent  viral  pathogens  of  marine  mammals.  An  extensive 
retrospective  epizoological  study  was  carried  out  to  determine  the  prevalence  and 
significance  of  morbilliviruses  in  the  western  North  Atlantic.  Serum  and  formalin-fixed 
tissue  samples  were  obtained  from  seven  pinniped  and  seven  odonioccie  species  covering  a 
geographic  range  from  Arctic  Canada  to  the  Gulf  of  Mexico.  Samples  were  collected 
between  1983  and  1993  from  both  free-ranging  and  stranded  animals.  Sera  were  tested  by 
the  virus  neuualization  test  (VNT)  against  a  panel  of  five  morbilliviruses.  Tissues  were 
processed  by  standard  procedures  and  also,  where  necessary,  immunohistochemistry  using 
monoclonal  antibodies  against  phocinc  distemper  virus  (PDV)  H  protein.  Overall,  19.7% 
(82/416)  of  the  phocids  (harbor,  grey,  harp  and  hooded  seals),  and  all  of  the  walruses  (3/3), 
were  sero-posiiive  (i.c.,  log2  VNT  liter  ^  3)  against  PDV.  Among  the  morbilliviruses,  the 
percentage  of  sero-positive  sera  and  their  corresponding  VNT  titers  were  highest  against 
PDV  than  the  other  morbilliviruses.  The  first  positive  samples  were  collected  in  1986 
confirming  that  PDV  has  been  an  endemic  infcciion  In  the  western  Atlantic  at  least  since 
this  time.  Phocine  distemper  pneumonia  and  encephalitis  was  also  confirmed  as  a  sporadic 
cause  of  mortality  among  juvenile  harp  and  harbor  seals.  Neutralizing  antibody  liters  were 
detected  in  27%  of  boilienosc  dolphins  (4/1 5)  from  the  cast  coast  of  the  United  States  but 
there  was  no  evidence  of  clinical  di.sca.se  in  any  of  the  cetacean  species.  Differential  VNT 
indicate  that  diffcrcni  morbilliviru.scs  may  be  circulating  in  pinniped  and  cetacean 
populations. 


PINNIPED  STRANDINGS  ALONG  THE  CAUFORNIA  COAST  (1982-1992) 
Dunlap,  W.  S. 

Marine  and  Environmental  Studies.  University  of  San  Diego. 

Alcala  Park,  San  Diego.  CA  92110 

1  analyzed  records  of  California  sea  lion  (Zalpohus  californianus) 
and  northern  elephant  seal  {Mirounga  angustirostris)  strandings 
along  the  California  coast  from  1982  through  1992.  Data  consisted  of 
live  and  dead  animal  strandings  collected  by  different  stranding 
agencies  throughout  California  and  consolidated  by  National  Marine 
Fisheries.  Strandings  of  each  species  increased  steadily  during  the 
11  year  period,  coincident  with  increases  in  the  abundance  of  each 
species  on  the  Channel  Island  Rookeries.  Strandings  in  1983-84  and 
1991-1992  were  exceptionally  high  and  evidently  related  to  poor 
foraging  conditions  caused  by  warm  water  intrusions  into  California 
during  the  El  Nino  events  in  those  years.  In  other  years  most 
stranded  animals  were  in  poor  physical  condition.  The  major  cause 
of  stranding  appeared  to  be  related  to  poor  foraging  success  of 
individuals,  complicated  by  disease.  Increases  in  strandings  were 
primarily  associated  with  increased  populations  and  periodic 
environmental  disturbances. 


INTERLEUKIN-2  RECEPTOR  EXPRESSION  ASSAY:  A  NOVEL  METHOD 
FOR  MEASURING  IMMUNOCOMPETENCE 

Erickson,  K.L.\  Feriln,  W.G.\  Landon,  L\  Chivers,  S.^  Reldarson,  T.».  Wells. 
R,S/,  Stott,  JJ,  and  Ferrick,  D.A.’ 

’School  of  Vet.  Med.,  University  of  California,  Davis,  CA  95616;  ’SWFSC,  San 
Diego,  CA;  *Sea  Wortd  Inc,  San  Diego.  CA;  *Mote  Marine  Lab.,  Sarasota,  FL 

We  have  developed  a  novel  assay  for  use  In  evaluating  the  immune  system 
of  dolphins.  Mitogen-induced  proliferation,  currently  the  method  used  in 
assessing  the  functional  capacity  of  lymphocytes,  is  a  measure  of  a  cell 
population's  proliferation  response.  Because  lymphocytes  do  not  all  have  the 
same  proliferative  capacity,  proliferation  assays  are  unaUe  to  give  a  complete 
picture  of  Immunocompetence.  lnterieukln-2  receptor  (IL-2R)  expression  is 
increased  on  activated  T-lymphocytes.  Measuring  the  expression  of  IL-2R. 
then,  is  a  method  of  determining  the  activation  capacity  of  lymphocytes, 
independent  of  their  ability  to  proliferate.  By  stimulating  lymphocytes  with 
mitogen  and  assaying  for  the  expression  of  IL-2R.  we  are  able  to  examine 
individual  celts  for  their  activation  response. 

We  have  performed  both  proliferation  and  IL-2R  expression  assays  on 
dolphins  from  different  populations.  We  have  determined  the  optimum  mitogen 
concentration  to  be  0.1  pg/ml  ConA  and  PHA.  IL-2R  expression  reaches  a 
maximum  at  36  hours  in  culture.  Receptor  expression  is  assessed  using 
phycoerythrin-conjugated  recombinant  human  IL-2  and  flow  cytometry.  In  most 
cases,  proliferation  and  IL-2R  expression  correlated  well:  populations  with 
increased  proliferation  also  exhibited  increased  receptor  expression,  as 
expected.  However,  in  some  cases,  cell  populations  that  had  decreased 
proliferation  showed  increased  receptor  expression  and  vice  versa.  This 
indicates  that  proliferation  and  IL-2R  expression  assays  measure  similar  but 
distinct  parameters  of  lymphocyte  activation.  Both  assays  are  important  in 
evaluating  the  immune  system  of  dolphins. 


IDENTIFICATION  AND  PARTIAL  CHARACTERISATION  OF  mOCID 
lNTERLEUKlN-1  (11^1)  AND  lNTERLEUKlN-6  (lL-6)  BIOACTIVmES. 

Evans,  S.  W.,  Hay.  A.  W.  M.  and  King.  D.  P. 

Academic  Unit  of  Pathological  Sciences,  Department  of  Clinical  Medicine, 
University  of  Leeds,  Leeds,  LS2  9JT.  UK 


There  has  been  much  speculation  about  the  possible  immunosuppressive  effects  of 
xenobiotic  pollutants  in  seals.  To  investigate  this  hypothesis,  reagents  and  assays 
specific  for  the  seal  immune  system  are  required.  We  have  selected  for  initial 
characterisation  studies  two  macrophage  derived  cytokii^  (IL-I  and  IL-6)  with 
important  pivotal  functions  in  the  regulation  of  inflammatory  and  immune  responses. 

Leucocytes  were  separated  from  heparinized  seal  blood  by  discontiiuious  density 
centrifugation.  After  culture  with  lipopolysaccaride  ((^10  cell  free 

supernatants  were  bio-assayed  for  IL-l-like  and  IL-6-like  activity  using  the  murine 
DIO  and  B9  cell  lines  respectively.  Molecular  weight  determination  by  bioassay  of 
Superose  6  gel  fractions  produced  values  of  17  kDa  for  IL-1  and  a  range  of  17-25 
kDa  for  lL-6.  Confirmation  of  assay  specificity  was  achieved  by  inhibiting  the  DIO 
assay  with  human  IL-1  receptor  antagonist  and  by  neutralising  seal  leucocyte  IL-6 
activity  in  the  B9  assay  with  polyclonal  goat  and  rabbit  anti  human  lL-6  serum. 
Significantly  elevated  plasma  IL-6  concentrations  (compared  with  'normal'  pups) 
were  detected  in  pups  with  evidence  of  systenuc  infection  or  fever. 

The  DIO  and  B9  assies  allow  reliable  measurment  of  IL-t  and  IL-6  production  by 
seal  leucocytes  and  should  facilitate  the  investigation  of  die  effects  of  xenobiotics  on 
immune  function  in  these  animals.  Measurement  of  IL-6  using  the  B9  assay  also 
have  general  application  as  a  marker  of  inflammation 
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CHARACTERmiCS  OF  THE  PC».AR  BEAR  HARVEST  BY  ALASKAN 
NATIVES.  W61-1992. 

Evins,  T.J.  Md  S^Eebe,  S.L. 

United  Sutee  Fish  uid  WilcUife  Service,  Merine  Mtmmali  Mam^emeiU,  4230 
Uiuveraty  Drive,  Suite  310,  Anchor^,  AK  9950S 

Under  ^  Merine  Memmel  Protection  Act  (1972)  polv  been  mey  be  berveAed 
for  eidwisteDce  puurpoeee  or  Greeting  hendioelle  by  coeetel  dwelling  Netivee,  provided 
^  tidce  ie  not  wmeteful  end  the  pop^etion  not  dieted.  The  minority  of  poler  beuv 
tidcea  ere  by  Aleskim  Netivee.  The  peek  huveet  period  ie  from  November  to  Mey 
(S7.7  %),  \riiai  peck  ice  ie  neer  tiie  ^rdioe.  The  everege  ennud  herveet  of 
poUf  beare  declti^d  from  260  to  121  during  ^  periode  1960*1972  end 

1980-1992,  reflectively,  y^iproumatdy  75  percent  of  the  been  ^rvetted  from 
1960-1972,  were  nmlee.  In  contrmt,  ^  eex  retio  of  heivefed  been  from  1980-1992 
w«8  66:34,  melee  to  fem^ee.  Detii  from  telCTetry  end  oubon  ieotope  enelyeie 
raggeet  ^  populetion  stocks  ocmir  in  ^  Beaufort  and  QiukcM  eeae,  re^eetively. 
Ajp^nmumetely  70  percent  of  tiie  been  emte^wide  come  from  foe  r*lM»lcehi 
population  iftfoich  extends  into  foe  norfoem  Bering  Sea  fouing  winter.  Alfoou^  foe 
annual  eex  ratios  (1980-1992)  were  more  variable  in  foe  Bem^ort  See  pofudation  foey 
were  not  rignifi^itly  di^srent  from  fooae  in  tiie  Chukchi  Sea  population.  The 
harvest  was  comprised  of  die  following  ^  cleeeea:  47  percent  afodt,  27  poce^ 
subadult,  end  26  percent  dfiendent  ci^.  Efforts  to  resume  hunting  in  eastmn 
Rusria,  if  suceee^ul,  could  efre^  foe  Native  subeieteace  harvest  of  foie  fomed 
pcqmletion. 


IS  POLLOCK  JUNK  FOOD?  MAINTENANCE  REQUIREMENTS  AND 
ASSIMILATION  EFFICIENCIES  OF  CALIFORNIA  SEA  LIONS  FED  POLLOCK 
AND  HERRING 

Fadely,  B.S.,  Zaligs.  J.A.  and  Costa,  D.P. 

Institut©  of  Marin®  Sciences,  University  of  Alaska,  Fairbanks,  AK  99775  and 
InstihJt©  of  Marin®  Science,  University  of  California,  Santa  Cruz,  CA  95060 


Stellar  sea  lions  have  been  decreasing  in  abundance  throughout  the  Bering  Sea 
and  Gulf  of  Alaska.  One  proposed  cause  was  related  to  a  possible  change  in  their 
nutritional  status,  following  a  diet  shift  from  relatively  high-fat  fishes  to  feeding  on 
relatively  low-fat  pollock.  However,  enough  data  on  the  nutritional  requirements  of 
Steller  sea  lions  does  not  exist  to  property  evaluate  this  idea.  We  measured 
maintenance  metabolism  and  assimilation  efficiencies  (AE%)  of  captive  California 
sea  lions  fed  diets  of  pollock  and  herring.  Two  sea  lions  (59  and  1 12  kg)  were 
aMemately  fed  diets  of  Atlantic  herring  or  walleye  pollock  until  body  mass  was 
stable  within  0.5  kg  dunng  3  separ^e  trials.  After  at  least  3  d  on  the  diet,  fecal 
samples  were  collected.  Proximate  composition  of  fish,  and  manganese  content  of 
fish  and  feces  were  determined  to  ascertain  AE%.  Pollock  were  79%  water  and 
2.5%  lipid,  while  herring  were  75%  water  and  approximately  8%  lipid.  Sea  lions 
maintained  body  mass  on  intakes  of  0.077±0.003  and  0.103±0.005  kg/d/kg  herring, 
and  0.091±0.04  and  0.14510.02  kg/d/kg  pollock.  This  1.3  fold  increase  in  intake 
was  less  than  expected  based  on  prey  caloric  content.  Continuing  laboratory 
^alyses  the  AE%  wtil  provide  an  indication  of  the  relative  "quality"  of  the  two 
diets. 


THE  IMPROVED  PERMIT  PROCESS  -  HOW  IT  WILL  WORK 
Fairfield,  Carol,  Ann  Terbush,  and  Kathy  Wang 
National  Marine  Fisheries  Service,  Office  of  Protected  Resources, 
Permits  Division,  1335  East-West  Highway,  Silver  Spring,  MD  20910 


A  major  evaluation  of  the  National  Marine  Fisheries  Service  marine 
mammal  permit  program  was  conducted  to  identify  regulations  and 
policies  in  need  of  revision  to  streamline  the  permit  process,  establish 
Clear  and  consistent  permit  criteria,  and  be  more  responsive  to 
applicants.  Public  input  during  7  working  sessions  and  numerous 
letters  on  the  subject  were  used  to  identify  areas  of  the  program  in 
greatest  need  of  improvement.  A  proposed  rule  revising  existing 
regulations  on  permits  for  scientific  research  and  public  display  is 
expected  to  be  published  for  public  comment  by  the  fall.  We  will 
outline  the  proposed  regulations,  highlighting  areas  most  applicable  to 
toe  scientific  research  community.  Proposed  definitions  and  standards 
applicable  to  requirements  of  the  Marine  Mammal  Protection  Act  and 
toe  Endangered  Species  Act  wiii  be  presented.  Particulars  of  the 
existing  research  permit  process  ivil!  be  summarized  for  comparison 
with  proposed  revisions. 


COMPARATIVE  MYOLOGY  OE  THE  LIVING  FOSSIL,  MOMACHUS 
SCHAUINSLAin)! 

Fay,  F.H. 

Institute  of  Marine  Science,  University  of  Alaska, 

Fairbanks,  AR  99775-1080,  U.S.A. 

Comparison  of  the  musculature  of  the  Hawaiian  monk  seal 
with  that  of  other  pinnipeds  and  terrestrial  carnivores  dis¬ 
closed  an  array  of  features  consistent  with  its  description 
as  a  "living  fossil"  and  with  the  theory  of  monophyly  of  the 
Pinnipedia.  Overall,  the  musculature  is  most  similar  to 
that  of  the  other  phocids,  but  it  shows  several  plesiomorph- 
ies  shared  with  terrestrial  carnivores,  as  well  as  with  the 
atari ids.  Some  examples  of  the  latter  in  the  forelimb  mus¬ 
culature  include  1)  an  a.  trapezius  complex  more  similar  to 
those  of  the  otariids  and  terrestrial  carnivores  than  to  the 
other  phocids  and  the  walrus,  2)  co-insertion  of  the  m.  pec- 
torales ,  m.  teres  major,  and  m.  latissimus  dorsi  onto  a 
tendinous  bicipital  arch,  closely  resembling  that  in  Felis , 
and  3)  an  m.  deltoideus  in  two  distinct  parts,  more  similar 
to  those  of  the  terrestrial  carnivores  than  to  those  of  the 
other  pinnipeds.  All  pinnipeds  are  synapomorphic  in  their 
possession  of  the  basic  "flight"  musculature  essential  for 
forelimb  propulsion  in  the  water,  yet  only  the  otariids  and 
M.  schauinslandi  still  use  it  in  that  mode.  The  Hawaiian 
monk  seal  propels  itself  through  the  water  with  both  the 
fore  and  the  hind  limbs,  concurrently,  to  a  degree  unlike 
that  in  any  other  living  pinniped  and  comparable  with  that 
described  for  Enaliarctos  mealsi ,  one  of  the  oldest  known 
fossil  pinnipeds. 
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DETERMINANTS  OF  POST-PARTUM  PARENTAL  INVESTMENT  BY  SOUTHERIJ 
ELEPHANT  SEALS,  MIROUNGA  LEONINA,  AT  SOUTH  GEORGIA. 

Fedak,  M.A.'*'  Arnbom,  T.A.^,  Boyd,  I.L.^  and  McCann,  S.^ 

^  Sea  Mammal  Research  Unit,  and  *  British  Antarctic  Survey, 
NERC,  Madingley  Road,  Cambridge,  CB3  OET,  UK;  ^  Department  of 
Zoology,  Stockholm  University.  S-106  91  Stockholm,  Sweden. 

A  detailed  study  of  151  mother/pup  pairs  of  southern 
elephant  seals  (SES)  over  four  breeding  seasons  has  provided 
sufficient  information  to  clearly  demonstrate  the  pattern  of 
parental  investment  and  its  underlying  correlates.  The  only 
feature  of  parental  investment  which  depends  on  the  sex  of  the 
offspring  is  the  size  of  the  pup  at  birth;  male  SES  pups  are 
born  about  5.5  kg  larger  than  females,  irrespective  of  the 
size  of  their  mothers.  The  mothers  of  male  pups  are  larger  on 
average  than  those  of  female  pups  because  small  females  tend 
to  have  female  pups.  After  birth,  the  amount  invested  in 
offspring  depends  only  on  the  mother’s  size  or  condition  and 
the  rate  at  which  the  pup  takes  milk,  not  on  its  sex.  Large 
pups  grow  faster  and  larger  mothers  nurse  their  pups  longer, 
regardless  of  the  sex  of  the  pup. 

Mothers  thus  invest  an  amount  determined  by  the  reserves 
they  have  brought  to  the  breeding  beach  and  what  the  pup 
demands.  They  do  not  invest  differentially  in  male  and  female 
offspring  as  has  been  suggested  by  theory.  Any  differences  in 
size  at  weaning  between  the  sexes  are  the  indirect  result  of 
fetal  demands  or  investment  made  by  the  mother  prior  to  birth. 
Because  of  the  size  range  exhibited  by  SES,  apparently 
conflicting  results  on  differential  investment  are  likely  if 
the  size  distribution  of  females  is  not  taken  into  account. 


T&E  rrmrrs  of  el  riho  ok  abumdahce  ahd  distribution  of  coastal  bottlenose 

DOLPHINS  IN  MONTEREY  BAY,  CALIFORNIA. 

FalnbolK.  D.  H. 

HoM  Lcndlim  Haxln*  Laboratories,  P.O.  Box  430,  Most  Landing,  CA  9303B 


Batttson  July  1801  and  Dacanbsr  1902,  abundance  of  pacific  coaeCal  bottlenose 
dolpblntTureiope  tnmeetue  xlllll  In  Monterey  Bey,  Cellfomle  wee  determined  using 
phots'ldentlfleatlon  techniques  and  field  eatlmetee.  Throughout  tba  study,  a 
mlnlwi  of  2  and  a  max  lay  of  43  dolphlna  trera  alghtad  (2>17tB).  Most  sightings 
oeeurrad  in  the  northsen  lag  of  tbs  study  srss,  bstwasn  Moss  Landing  and  Sants 
Crux.  Ths  graphical  comparison  of  population  astlmstss  befors  and  during  tbs 
1992-93  El  Nino  evsnt  rsvssled  an  apparent  Inereeee  in  abundance  during  El  Nino, 
but  the  Man  difference  <1214  dolphlna  before,  and  1^17  aftar  El  NiiTo)  was  not 
atatlatically  aignifleant  (Hann-Wbitnay  U).  Ntaber  of  Identiflcetlone  ramslnad 
unchanged  (22  dolphlna)  throughout  1891  up  to  March  1992,  end  rote  sharply  at  tha 
onaat  of  El  Nlnb,  to  raaeh  60  Individuals  by  Daeambar  1992.  Preliminary  data  for 
Stumer  1993  support  tha  Idas  that  population  aftar  El  Nino  retumad  to  pte-El 
Miao  lave Is. 

Approximately  IS  Indlvldueli  may  ba  peimanaot  reiidssts  of  Monterey  Bay.  They 
were  ccneletantly  photographed  throughout  the  study  (Octobar  1980  -  July  1993) 
suggeatlng  a  stable  population,  axhlbltlng  high  fidelity  to  Montetay  Bay  and 
vicinity.  This  observation  la  In  contrast  with  patterns  observed  in  Southern 
Celifoenle.  with  epaeial  reference  to  Sen  Diego  end  eurroundlnga ,  Hhcre 
bottlmose  dolphin  eoneantratton  is  hlgbsr,  hut  spscific  individuals  ars 
gaosrally  tranaiant  (Dsfran  and  Hallar  1989).  Tbs  algnlfleanca  of  this 
dtacrapancy  la  currsntly  unknoun,  but  it  Is  rslsvsnt  sines  slxty-two  psreent  of 
tha  animals  pboto-ldsntlfiad  in  Montaray  Bay  vara  previously  photogrsphsd  in  the 
Southern  Cellfomle  Bight,  Paelfle  coastal  bottlanose  dolphins  in  Csllfomle 
undoubtedly  belong  to  the  sms  population,  and  patterns  of  distribution  along  the 
coast  ate  atlll  to  be  detetmlned.  The  individuals  realding  in  Montsxsy  Bay  aMy 
have  moved  to  this  erea  during  ISBE-BS  El  Nlile  (Walls  at  al.  1990,  Oatran  et  al. 
1891,  Scott  at  al.  1883).  Mumaroua  sightinga  as  wall  as  thrss  straadlngs  wars 
rsportsd  north  of  Hontsrsy  Bay.  Tbass  sightings  occurred  for  the  first  tlM  In 
1962,  during  El  Nino,  and  then,  again,  in  1989,  at  a  rata  of  3  to  6  per  year 
(Steepanieck  para,  ccm.)  Ona  rapert  came  from  sa  fax  north  as  San  Francisco, 
Suggesting  a  rangs  asrtsnsion  mall  beyond  that  hypotheaiaed  by  Walla  et  al. 

(1980).  It  is  poealble  that  El  Nino  avante  play  a  aignifleant  rela  in  the 
distribution  of  bottlanoaa  delphina  along  tha  Paelfle  coast. 


VOCALIZATIONS  IN  A  JUVENILE  FEMALE  GUADALUPE  FUR  SEAL 
Feldman,  Hilary  N. 

The  Marine  Mammal  Center,  Marin  Headlands,  GGNRA,  Sausalito,  CA 
94965 


The  vocalizations  of  a  captive  juvenile  female  Guadalupe  fur  seal 
(Arctocephalus  townsendi)  were  examined  as  part  of  a  broader  behaviour 
study.  Little  is  known  about  c(xnmunicad<Hi  in  this  species,  particularly  in 
regaid  to  females  and/or  juveniles.  Eight  common  vocalizations  were 
described:  BARK,  BAWL,  COUGH,  GROWL,  PUFF,  ROAR, 
WHIMPER,  and  YELP.  Tlie  frequency  of  vocalization  ranged  from  0.6- 
15.7  calls  per  observation  hour  (mcan=  4.8  voc/hr);  of  these,  ROAR  and 
GROWL  were  the  most  common  (n=  1085  and  97  respectively).  There  was 
a  daily  pattern  to  the  frequency  of  vocalization,  which  corresponded  to  the 
rehabilitation  feeding  schedule.  Social  interaction  was  an  important  factor 
on  vocalization,  especially  in  the  context  of  agonisro.  From  this  study,  it  is 
obvious  that  females  of  this  species  have  a  rich  and  varied  vocal  repertoire, 
which  matches  that  described  for  adult  males. 


AN  ECOLOGICAL  STUDY  OF  THE  PACIFIC  BOTTLENOSE  DOLPHIN  Tursiops 
truncatiis  IN  THE  GULF  OF  GUAYAQUIL,  ECUADOR 
Felix,  F. 

Fumdacion  Ecuatoriana  para  el  Estudio  de  Mamiferos  Marinos. 

P.  0.  Box  09*01-6637,  Guayaquil,  Ecuador. 

Between  February  1990  and  January  1991,  110  boat  surveys  were 
nade  in  the  inner  estuary  of  the  Gulf  of  Guayaquil,  Ecuador 
(2®45'S,  79®55'W)  to  study  the  ecology  of  the  coastal  bottlenose 
dolphin  Tursiops  trunoatus .  A  total  of  849  hr  were  spent  at  sea, 
including  207  with  the  animals.  Photographing  naturally  marked 
animals  resulted  in  the  recognition  of  432  different  dolphins. 

Dolphins  schools  were  found  almost  always  less  than  100  m  from 
shore  and  moving  slowly  (mean  4.06  km/hr).  The  group  size  (mean= 
16.02,  s.d.sl5.7,  n=185)  showed  significant  seasonal  variation 
CP<0.01),  forming  bigger  groups  during  the  dry  and  cold  season 
from  June-November  (mean=19.3,  s.d.sl8.5)  than  during  the  rainy 
and  warm  season  from  December-May  (mean:i2.9,  s.d.=14.05).  A 
similar  seasonal  variation  was  found  in  abundance.  Dolphins  were 
4  times  more  abundant  from  June*November  (P<0.05).  Both  group 
size  and  dolphin  abundance  are  probably  food  related,  due  to  the 
presence  of  small  schooling  fish  in  the  inner  estuary  during  the 
cold  and  dry  season. 

Resightings  of  naturally  marked  animals  were  used  to  estimate 
the  population  size,  which  was  estimated  to  be  414  dolphins  in 
1990  and  536  in  1991.  During  the  two  years  the  mean  density  of 
dolphins  was  estimated  at  0.66  dolphins/km^ *  Newborn  calves  of  36 
identified  females  were  registered  all  year  round  without  a  clear 
seasonal  tendency. 


MULTIVARIATE  ANALYSIS  OF  ENVIRONMENTAL  PROCESSES  THAT  CUE 
THE  MIGRATION  OF  THE  GRAY  WHALE  {ESCHRICHTIUS  ROBUSTUS) 

Ferrari.  Vicid  Case 

Dqpt  of  Biology,  San  Raninsco  St^  Universii^,  San  Francisco.  Ca.  94132 

I  am  conducting  a  study  of  the  initiaticx)  of  the  southward  migration  of  the  gray  whale 
{Eschrichiius  robustus).  My  objective  is  to  determine  the  correlation  between 
envinxunratal  {xocesses  in  the  Beaufort,  Bering  and  Chuckchi  Seas  and  the  initiation  of 
the  gray  whales'  southward  migratiem.  Environmental  factors  have  been  linked  to  the 
migratory  process  of  other  species.  The  gray  whale  is  variable  in  its  annual  migratory 
timing,  suggesting  its  migration  is  triggered  by  dynamic  environmental  parameters.  One 
process  exhibiting  annual  variation  in  the  northern  feeding  grounds  of  E.  robustus  is 
annual  encroachment  of  ice  which  lendera  an  area  unavailable  to  gray  whales. 

My  hypothesis  is  that  ice  develoiunent  in  the  northern  feeding  areas  triggers  the 
migration  of  E.  robustus.  To  test  this  hyjXTthesis,  I  am  conducting  a  statistical  analysis 
that  will  correlate  the  timing  of  gray  whale  migration  to  two  envircmmental  param^ers 
(xxurring  in  the  Beaufort,  Bering  and  Chuckchi  Seas  -  ice  movements  and  ambient  air 
temperature.  Bi-weekly  ice  movement  data  from  1972-80  and  1984-87  collected  by  Navy 
•  NOAA  Joint  Ice  Center  will  be  the  main  data  used  in  the  analysis.  Air  temperature  data 
are  from  NASA’s  Arctic  Buoy  Data.  Phot(^)eriod  data  will  be  inccipoTaied  as  a  check  of 
its  significance  in  migratory  timing  of  B.  robustus. 

My  study  uses  censusing  data  of  E.  robustus  that  has  been  collected  annually  at 
Monterey,  California,  Timing  of  migration  for  a  given  year  will  be  determined  by 
(xunparing  the  a  year’s  peak  passage  date  of  whales  past  shore  censusing  stations  and 
averse  swimming  speeds  of  whales.  The  distribution  around  the  mean  will  also  be  used 
to  conelate  regional  ice  pattern  vaiiatiCHis  with  migratory  behavior.  Estimates  of  annual 
timing  of  the  whale  migration  can  then  be  compared  using  multiple  regression  and 
coefficient  of  multiple  cmrelation  statistical  analyses,  with  different  environmental 
variables  for  corresponding  years. 


GROWTH  AND  REPRODUCTION  OF  NORTHERN  RIGHT  WHALE  DOLPHIN, 
LISSODELPHIS  BOREALIS 
Perrero,  R.C.  and  Walker,  H.A. 

National  Marine  Naramal  Laboratory,  7600  Sand  Point  Way,  N.E., 
Seattle,  WA  98115  and  Section  of  Marine  Mannalogy,  Natural 
History  Museum  of  Los  Angeles  County,  900  Exposition  Blvd.,  Los 
Angelas,  CA  90007 

Samples  were  obtained  from  229  northern  right  whale  dolphin 
Lissodelphis  borealis  {99  males  and  130  females)  taken  in 
Japanese  squid  drift-nets  in  the  central  North  Pacific  Ocean, 
Kay-November  1990  and  1991.  Ages  were  determined  by  counting 
dentinal  growth  layer  groups.  Female  reproductive  atatus  was 
determined  by  macroscopic  examination  of  ovaries;  67  females 
were  mature.  Sixteen  percent  were  pregnant,  3%  were  pregnant 
and  lactating,  33%  were  postpartum,  24%  were  lactating  (no 
recent  pregnancy),  10%  were  resting  and  14%  were  un)uiown. 
Testes  and  epididymes  were  examined  for  evidence  of 
spermatogenesis;  26  males  were  mature.  Length  at  birth  was 
calculated  three  ways  using  alternative  methods  resulting  in 
estimates  of  99.7  cm,  100.6  cm  and  103.6  cm.  Gestation  period 
was  12.1-12.3  months.  The  sex  ratio  at  birth  was  not 
significantly  different  from  1.0;  the  male  component  decreased 
with  age.  Average  ages  and  lengths  at  sexual  maturity  were 
calculated  two  ways.  Estimates  of  male  average  age  of  sexual 
maturity  ware  9.9  years  and  10.1  years;  avarage  length  at  sexual 
maturity  was  estimated  at  215.1  cm  and  214.7  cm.  Mature  testes 
weights  were  117.4-1300- g.  Estimates  of  female  average  age  of 
sexual  maturity  were  9.7  years  and  10.4  years;  average  length  of 
sexual  maturity  was  estimated  at  201.1  cm  and  199.6  cm.  Males 
reach  an  estimatad  asymptotic  length  of  265  cm,  females  210  cm. 
Ovulation  rates  were  <  1.0/year.  Calving  appeared  to  peak  in 
July  and  August;  minimum  calving  intarval  was  2  years. 
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OCCURRENCE  AND  BEHAVIOR  OF  BOTTLENOSE  DCXPHD*IS  (TURSJOPS 
TRL^CATUSm  ASSOCIATIONWITHTHESHRIMPFISFffiRYINGALVEffrON 
BAY,  TEXAS. 

Fertl,  D. 

Marine  Mammal  Researdi  Prc^ram,  Texas  A&M  Uruversity,  4700  Avenue  U, 
Galveston,  TX  77551 


From  1990'1992, 1  cammed  the  occurrence  of  bottlenose  dolphins  (Tursti^ 
truncatus)  m  die  6.8  km  l(mg  Galveston  Ship  Channel,  an  area  heavily  Bshed  by  bait 
shrimpers  and  bordered  by  an  active  seaport  facility.  I  photo-identided  240 
individuals,  of  which  75%  were  resighted.  Twenty-tluee  percent  (ns56)  of  the 
resights  were  seen  in  each  of  the  three  years;  some  of  them  have  beat  seen  as  early 
as  1^.  Twenty-seven  of  the  240  dolpduns  were  sexed  as  females  (20  of  wMch  had 
calves)  and  two  mal^. 

The  largest  ^ups  were  sodaMzing  dolphuis,  the  amplest  were  f^ing  behind 
shrimp  boats  (42^2.06, 2.7^1.78,  re^Dectively).  Lone  incUviduate  were  often  sem 
feedingbehind  ^rmnp  boats  (28%).  S^enty-fourpercentof  the  IDed  dolphins  were 
seen  in  association  with  duimp  boate.  Dolpluns  never  sifted  with  ^irtor^  boats 
were  infrequent  viators  (<4  agjitii^)  to  die  ^dy  area.  Dolpluns  did  not  alter  their 
movements  in  re^xmse  to  the  ddferent  stages  of  shrink  b<Mt  opmdon. 

The  huge  percentage  (27% )  of  mother/calf  pair  stj^th^  may  in^cate  a  strategy 
by  some  femides  to  deal  widi  the  burden  ctf  motherhood.  Mothers  may  puefer  this 
area  because  of  the  ea^  food  somce,  pc^siHe  ndnimized  predation  ri^,  and 
reduced  exposure  to  more  turbulent  sea  anuhdons  outside  the  sheltered  diannel. 
Dolphins  could,  however,  be  smously  impacted  by  boat  traffic,  fishing  activides, 
and  poUution  in  tlris  »ea. 


DIVE  ^TTERNS  AND  FEEDING  HABITAT  OF  THE  BOWHEAD  WHALE  IN 
BAFFIN  BAY 

Finley,  K.J.\  and  Goodyear.  J.D.^ 

'10232  Summerset  Place;  Sidney,  B.C.  V8L4X2 
^Department  of  Zooic^iy,  University  of  Guelph,  Gu^h, 

ON  N1G2W1  Canada 

In  conjunction  widi  theodolite-based  observations,  VHF  ra^  tags  were  used 
in  1992  to  supplement  a  long-term  study  of  the  feeding  ecology  of  eastern 
arctic  bowhaad  whalas  at  Isaballa  Bay,  Baffin  Island.  Most  faading  activity 
obsarvad  over  8  yaars  involvad  'fluka-out'  divas  of  long  duration  highly 
concentrated  over  offshore  troughs  >  200  m  deep.  Surfacings  involvad 
staraotypic  bahavlour  (a.g.  pra-diva  flaxes)  and  frequent  defecation.  Faecal 
•nalyala  indicated  that  the  whalea  fad  on  mature  calanold  copapods.  Mature 
stages  of  hyperboreus  and  alacialis  wart  found  in  highett  dansitias  at 
depths  >  100  m  in  troughs.  Five  large  adolescent  bowhaads  were  radio- 
tracked  for  periods  of  1-23  days  in  1992.  Intenslva  feeding  activity  was 
initiated  in  early  September  characterized  mainly  by  long  dives  averaging  22.3 
min  (td»5.3,'n>452;  max.  41  min).  These  faading  dives  occurred  almost 
continuously  as  the  season  progrsssad.  Parcant  time  spent  at  the  surface 
between  tong  divaa  varied  from  13  to  21%.  Earlier  in  the  season,  similar  long- 
duration  divas  (indicating  faading)  were  recorded  moatiy  at  night,  whereas  most 
whales  socialized  or  rested  over  a  shallow  bank  during  dayhght.  These  activity 
patterns  tended  to  be  synchronous  among  individuals  at  any  given  time. 
Productive  faading  habitat  is  a  localized,  quasi-permanent  feature  of  the  arctic 
marina  ecosystem,  created  by  a  complex  of  biophysicai  mechanisms,  including 
seatonai  migrations  of  copapods,  and  intsraction  of  the  prevailing  current  vrith 
submerged  Ouatamary  fiords.  Numbers  of  whales  and  faading  activity  were 
much  reduced  in  'El  Nifio’  years,  1983  and  1992. 


PHOTO-IDENTIFICATION  TECHNIQUES  APPLIED  TO  THE  MARINE 
TUCUXI  DOLPHIN  SotaHa  ffuvm^ls  AT  THE  BAIa  NORTE  DE  SANTA 
CATARINA.  SOUTH-BRAZIL 
Rores,  Paulo  Andr6  de  C. 

Assctoiated  Researcher  International  WtldtHe  Coalition/Brazil  c/o 
Labor^drio  de  Mamiferos  Aqudticos-CCB-  Universidade  Federal  de 
Santa  Czarina,  Floriandpolis.  Braeil  88040-900 


A  regulady-occurring  group  of  the  marine  tuci£(i  dolphin  SoMia  fkMatilis 
has  been  studied  since  March  1991  at  the  Baia  Norte  de  Santa  Catarina, 
South-BrazH,  the  soutoem  limit  of  the  species  disVttHition.  As  a  part  of  a 
long-term  research  on  the  ecology  and  behavior  of  toe  tucuxi  at  Bala  Norte, 
systematic  bosA  surveys  were  made  for  conducting  studies  on  movements, 
behavior  and  photo-ider^tic^ion  from  18  May  to  21  June  1993.  The  average 
group  size  was  50  dolphins  and  t  was  able  to  follow  them  up  to  8  hours  per  day, 
totaling  57  hrs  of  direct  observations  in  8  days  of  surveys.  A  total  of  479  blacA 
and  white  photographs  and  108  slides  were  taken.  Thirteen  individuals  were 
identifred  frough  marks,  scars  and  nicks  on  tiie  dorsal  fin  and  on  the  back.  Three 
dolphins  were  identified  just  once  and  toe  other  10  were  flighted  from  1  to  4 
days.  All  identifications  anid  resightings  were  obfoined  at  Enseada  dos  Currals 
and  adjacent  waters.  The  Enseal  is  an  approximMely  4km^  inlet  where  tocuxis 
have  been  observed  on  a  dai^  basfo  (from  1  to  7  hrs/day)  in  feeding, 
sodaltzing,  mating  and  re^ng  Brevities. 

This  research  revealed  toe  importance  of  photo-identification  to  toe  study 
and  cor^ervation  of  toe  tijcuxi.  In  addition,  it  suggests  the  occurrence  of  a 
stable, f^ident  group  of  tucuxis  which  us^  the  Enseada  dos  Currais  and 
adjacent  waters  for  ifo  daily  activities. 


COMPOSITION  OF  GUADALUPE  FUR  SEAL  MILK,  Arctex^haliis 
townsendi:  COMPARISON  OF  ANALYTICAL  MEmODS. 

Figuwca,  A.L.  ‘•2,  C.L.  Ortiz  ‘  and  J.P.  Gallo 

1.  273  Applied  Sciences,  University  of  California,  Santa  Cmz,  CA  95064. 
U.S.A.  2.  ITESM-Cara^us  Guaymas,  Apdo.  Postal  484,  Guaymas,  Soncna, 
Mexico  85400.  3.  Instituto  de  Biologia,  UNAM,  Mastozoologia,  Apdo. 
Postal  70-153,  Mex.  D.F.  04510,  Mexico. 

Little  is  known  about  the  attendance  behavior,  lactation  or  milk 
composition  of  the  Guadalupe  fur  seal  females  fArriocephaliis 
toWliscndl).  Here  we  report  the  attendance  behavior  and  gross  milk 
composition  of  15  females  obtained  during  the  1992  breeding  season  on 
Guad^upe  island.  Females  attend  their  neonates  for  7-8  days  after 
parturidmi  and  thereafter  altaate  between  finaging  trips  lasting  5-24 
days  (mean  8.83  ±  6.14  SD),  and  lactation  ashore  laSing  2-4  days  (mean 
2.75  ±  0.86).  This  pattern  continues  for  8-9  months.  Seven  milk  samples 
of  females  (with  pt^  from  1-35  days  old)  were  obtained  during  summer 
of  19W.  Water  and  fet  content  were  determined  gravimebically  by 
lyophilizadon  and  ether  extraction,  respectively.  Protein  content  was 
estimated  by  KjeldaM,  Bicincboninic  Acid  (BCA)  and  gravimetric 
techniques.  The  latter  estimate  is  the  mass  remaining  after  lyc^hiliza- 
tion  and  ether  extraction  of  whole  milk.  The  samples  contained  on 
average  (±  SD)  41.06  ±  2.64%  fet,  42.69  ±  2.29%  water.  Protein 
content  was  9.30  ±  2.27%,  14.7  ±  1.49%  aid  15.69  ±  1.82%  by 
K^ldahl,  BCA  and  gravimetric  method,  respectively.  IHscrepancies 
with  respect  to  (notein  content  raise  wfaoi  analytical  mediods  are 
comtared.  However,  the  composition  of  this  milk  Mis  within  the  range 
reprated  for  other  sradsi  The  duration  of  the  feMing  trips  during 
1992  El  Niflo  is  lon|er  than  the  rqrorted  for  other  species  of  fur  srads 
under  similar  conditions. 


COMPARATIVE  KINEMATICS  AND  HYDRODYNAMICS  OF 

ODONTOCETES 

Fish,  F.E. 

West  Chester  University,  Chester,  PA  19383 

Swinuiting  pstormance  was  compared  tor  odontocete  ceteceans,  Tursiops 
truftctttus,  Pseudorca  crassidens,  Orcinus  orca,  and  Delphimpterus  leucas, 
whidi  di^lay  different  mcnphologies.  PropulMve  motions  were 
videotaped  as  imunals  swam  steadily  m  a  large  pool.  Videotepes  were 
digitally  analyzed  with  a  computerized  motion  analy^s  system.  Animals 
swun  at  relative  vdocities  ranging  from  0.4  to  2.4  body  lei^tbs/s.  Stroke 
amplitude  of  the  flukes  decreased  lineariy  with  velocity  tor 
Delphimptmts,  but  an^Utude  remained  constant  for  the  other  species. 
Tail-beat  frequencies  were  sintilar  among  spedes  at  low  velocities,  but 
increased  faster  tor  the  smaller  Turswps  above  one  body  length/s.  Over 
equivaM  velocities,  Pseudarca  had  the  greatest  max^um  fluke  angle  of 
attack,  while  Delphinapierus  exhibited  the  lowest.  Unsteady  wing 
theory  was  used  with  predicticm  equations  based  on  kinematics  to  calculate 
thrust,  drag  coefficient,  and  efficieivy.  Cmnpared  to  the  other  spedes, 
Orcinus  generated  the  largest  thrust  force  tor  its  body  size.  Mininuun  drag 
coeffidents  were  associated  with  high  swunnung  i^>eeds  and  were  2-3  times 
theoretical  turbulent  drag  coeffidents.  With  its  high  a^tect  ratio  flukes, 
Pseudorca  had  a  maximum  propidsive  effidency  of  087.  Lower  maximum 
efficiendes  were  computed  tor  the  other  animals.  Maximum  effidendes  tor 
all  species  corre^xmded  with  velodti^  in  the  range  of  ^rpiad  cruising 
^seeds.  The  results  indicate  that  the  kinematics  of  the  proptU^ve  flukes 
and  hydrodynaiTucs  correspond  to  the  swiirmung  behaviors  and 
morphological  designs  exhibited  by  the  whales  in  this  study. 


SATELLITE  TRACKING  OF  HOODED  SEALS  {CYSTOPHOm  CRISTATA)  IN 
THE  GREENLAND  AND  NORWEGIAN  SEAS. 

Foikow,  LP.  and  Blix,  AS. 

Department  of  Arctic  Biology  and  Institute  of  Medical  Biology,  University  of 
Tromsa,  9037  Tromse,  NonA«y. 

The  whereabouts  and  diet  of  the  large  stock  of  hooded  seals  that  breed  on  the 
sea  ice  off  the  east  coast  of  Greenland  are  largely  unknown.  In  an  attempt  to 
resolve  these  questions.  15  mature  hooded  seals  (10  F,  5  M)  were  tagged  with 
Wildlife  Computers  SLTDR  (0.5  or  1  V\0  or  Telonics  ST-6  satellite  transmitters  on 
the  sea  ice  north-west  of  Jan  Mayen  (72-73°N,  10-15^W)  in  the  Greenland  Sea,  in 
July  1992.  The  transmitters  supplied  location,  dive  depth  and  dive  duration  data 
for  between  74  and  332  days  (mean  longevity±SD:  223±61  days).  Altogether,  8770 
locations  were  determined  for  the  15  seals,  which  corresponds  to  2.62  locations 
per  day,  on  average.  Location  data  were  primarily  of  location  class  0  (77%), 
locations  of  class  1  or  better  being,  with  few  exceptions,  obtained  from  hauied-out 
seals  only.  Data  show  that  all  but  one  of  the  seals  (which  travelled  to  areas  off  the 
rrorth  coast  of  Svalbard,  at  81^N,  IS'^E)  stayed  near  the  ice  edge  off  the  east 
coast  of  Greenland  for  long  periods  of  the  year.  On  one  or  several  occasions, 
some  of  the  seals  left  this  area  for  excursions  of  3-6  weeks  duration,  e^er  to  the 
Norwegian  Sea  near  the  Faeroe  Islands,  about  650  nautical  miles  (nm)  from  the 
ice  edge  (7  seats),  or  to  the  continental  shelf  edge  (CSE)  100-200  nm  south-west 
of  Bear  Island,  about  450  nm  from  the  ice  edge  (3  seals).  The  remaining  4  animals 
remained  dose  to  the  ice  edge  throughout  the  tracking  period.  During  excursions 
into  open  sea,  the  seals  were  diving  intensively  near  the  CSE,  sometimes  for  25- 
52  min  and  to  depths  of  more  than  1 ,000  m.  A  total  of  36,267  hours  worth  of  diving 
depth  and  duration  data  have  been  collected  from  12  hooded  seals,  both  in  open 
sea  and  in  the  sea  ice.  Diving  depth  d^  will  be  correl^ed  with  fisheries  survey 
d^  in  order  to  determine  which  types  of  prey  hooded  sestis  may  eat  at  different 
times  of  the  year  and  In  different  geographical  locations. 
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OBSERVATIONS  OF  ODONTOCETES  DURING  AERIAL  SURVEYS  IN  HAWAII:  1993. 

P.  H.  Forestelll,  Mobley,  J.R.,  Jr.2,  Grotefendt,  R.®,  Brown,  E.K.^  Norris, 
T.,^  and  Smuttea,  M.®. 

1  Pacific  Whale  Foundation,  101  N.  Klhel  Rd.,  Kihei,  HI  96753 
^University  of  Hawaii-West  Oahu,  96-043  Ala  Ike,  Pearl  City,  HI  96782 
^Ebasco  Environmental,  10900  NE  6th  St.,  Bellevue,  WA  96004 
^Moss  Landing  Marine  Laboratories,  Moss  Landing,  CA  95039 

Twenty-four  species  of  cetaceans  have  been  Identified  In  Hawaii,  but  fewer 
than  a  dozen  may  be  considered  seasonal  or  year-round  residents.  Except  for 
humpback  whales  and  spinner  dolphins,  there  has  been  little  systematic  study  of 
the  diversity  and  distribution  of  cetaceans  in  Hawaii. 

Aeri^  surveys  were  flown  around  the  main  Hawaiian  Islands  In  February  and 
March,  1993  as  part  of  a  three  year  study  to  document  the  winter-time 
occurrence  of  cetaceans.  The  study  area  Included  near  shore  waters  of  all 
inhabited  islands,  and  deep  water  out  to  seven  miles  beyond  the  1000-fathom 
contour.  A  single  engine  Cessna  flew  pre-determined  flight  paths  with  random 
starting  points  and  systematic  north-south  transects.  A  radar  altimeter  and 
GPS  linked  to  a  laptop  computer  allowed  precise  determination  of  location  and 
altitude  during  each  flight. 

Total  survey  distance  across  all  flights  exceeded  7,000  nautical  miles.  An 
estimated  1075  animals  were  observed  in  61  sightings.  Positive  identification 
of  species  was  made  In  47  cases  (77%).  These  included  Sfene//a  spp.  (esp. 
longirostrls  ,  16  sightings),  GlobIcephMia  malaena  (13  sightings),  Psaudorca 
crassldans  (8  sightings),  Tursiops  gllH  (5  sightings),  ZIphHd  sp.  (3  sightings), 
Physater  macrocaphalus  and  Kogia  bravicaps  (one  sighting).  Odontocete 
sightings  were  most  frequent  beyond  100  fathoms  and  In  leeward  areas. 
Glopbicaphata  malaana  was  concentrated  near  Kauai,  and  Stanalla  app.  favored 
the  southern  end  of  the  study  area.  This  effort  represents  the  first  extensive 
systematic  study  of  odontocete  diversity  and  distribution  In  Hawaiian  waters. 


HOMING  BEHAVIOR  IN  SUB-ADULT  MALE  NORTHERN  FOR  SEALS 
Fowler,  C.H.,  Baker,  J.D.,  Antonells,  G.A.,  and  York,  A.E. 
National  Marine  Maanal  Laboratory,  7600  sand  Point  way  N.E. 
Bin  C15700,  Seattle,  WA  96115-0070. 

A  rigorous  atatiatical  analyais  of  the  ontogeny  and  other 
aapecta  of  hoaing  behavior  in  aub-adult  nale  northern  fur 
seals  (CaiiorAinus  ursinus)  is  presented.  Analyses  were 
based  on  2,019  recaptures  of  2-  through  S-year-old  males 
tagged  as  pupa  on  their  natal  rookeries.  Seals  were 
recaptured  on  S  geographically  distinct  rookery  groups  on  St. 
Paul  Island,  Alaska,  during  July  and  early  August,  1969-1992. 
The  proportion  (If)  of  males  hauled  out  at  their  natal  rookery 
group  was  investigated  using  log-likelihood  ratio  tests  and 
logistic  regression  analyais. 

All  age  groups  showed  a  preference  for  their  natal  rookery 
(p  «  0.001).  Hoaing  tendency  was  equal  for  2-  and  3-year- 
olds  (ff  ■  0,50  and  0.48,  respectively),  but  increased 
significantly  among  4-  and  S-year-olds  {H  •  0.65  and  0.73, 
respectively,  p  <  0.001).  Within  age  classes,  body  oass  was 
unrelated  to  hoaing  tendency.  Only  among  4-year-olds  did 
hoaing  tendency  at  first  capture  increase  significantly  with 
calendar  date  (p  <  0.001).  Aoong  seals  captured  more  than 
once  during  a  season,  homing  tendency  was  significantly 
higher  at  the  second  and  third  captures  compared  with  the 
first,  after  accounting  for  age  and  date  (p  <  Q.CCl). 

These  results  confirm  the  existence  of  a  strong  homing 
instinct  among  sub-adult  male  fur  seals  which  increases  with 
age.  Also,  males  show  less  site  preference  when  they  first 
arrive  on  the  island  in  any  given  year,  then  gravitate  toward 
their  natal  rookery. 


VARIATION  IN  UNIT  STRUCTURE  OF  HUMPBACK  WHALE  SONG 
Frankel,  A.S.,  >C.W.  Clark,  L.M.  Herman,  C.M.  Gabriele,  T.R.  Freeman, 
M.A.  Hoffhines,  S.E.  Yin  and  B.K.  Patterson. 

University  of  Hawaii  at  Manoa,  Honolulu,  HI  96822 
1  Bioacoustics  Research  Program,  Cornell  University,  Ithaca,  NY  14850 

Humpback  whale  singers  were  recorded  in  Hawaii  during  1989  with  a 
three-element  hydrophone  array.  Array  recordings  allowed  individual 
singers  to  be  acoustically  located.  A  1-week  block  of  recordings  of  songs 
from  whales  was  sampled.  Units  from  whale  song  were  sampled  if  the 
singer  was  <8  km  from  shore  or  the  signal/noise  ratio  was  >  20  dB.  Six 
different  units  from  three  themes  were  each  sampled  4  times  from  4 
consecutive  songs.  The  digitized  spectrograms  of  these  song  units  were 
cross-correlated  to  produce  a  similarity  index.  Samples  from  one  whale 
were  correlated  against  themselves  to  produce  the  within-whale  similarity 
index.  All  combinations  of  whales  were  then  correlated  against  each  other 
to  pr^uce  the  between-whales  similarity  indices.  The  mean  similarity 
indices  for  within-whales  and  between-whales  were  compared.  Preliminary 
results  indicate  that  similarity  indices  were  significantly  greater  for  within 
whale  than  between  whale  comparisons,  although  some  individual  between- 
whale  indices  equaled  within-whale  indices.  This  indicates  that  the  song  of 
one  whie  can  significantly  differ  from  the  song  of  another  whale  at  the  unit 
level.  These  small  scale  signal  differences  may  represent  physical  or  fimess 
differences  between  singers.  If  such  signal  differences  are  detectable  by 
other  whales,  they  may  provide  a  basis  to  asses  the  quality  or  fitness  of  the 
singer.  Song  differences  may  be  the  biologically  important  component  that 
females  use  for  mate  choice.  Likewise,  other  singers  would  have  the  ability 
to  assess  the  relative  fitness  of  neighboring  singers. 


ABUNDANCE  AND  DISTRIBUTION  OF  CETACEANS  IN  CALIFORNIA  -  A 
CURRENT  AND  HISTORICAL  OVERVIEW. 

Forney,  K.  A.  and  Barlow,  J. 

National  Marine  Fisheries  Service, Southwest  Fisheries  Science  Center,  P.O.Box 271, 
U  Jolla,  CA  92038. 

The  California  Current  System  is  a  highly  variable  coastal  marine  environment,  with 
large  inter-annual  and  seasonal  variation.  During  1991  and  1992,  aerial  and  shipboard 
line  transect  surveys  were  conducted  along  the  California  coast  to  obtain  infonnaiion 
on  the  distribution  and  abundance  of  marine  mammals.  The  surveys  were  designed  to 
complement  each  other  seasonally,  with  the  aerial  surveys  conducted  in  winter/spring 
1991and  1992,  and  the  shipboard  survey  conducted  in  summer/fall  of  1991.  Shipboard 
surveys  conducted  along  the  California  coast  in  1979-80  provide  a  basis  for  historical 
con^arison. 

A  total  of  22  cetacean  species  were  sighted  on  the  1991-92  surveys,  including  one 
rare  North  Pacific  right  whale.  Statistically  significant  (a  =0.05)  seasonal  changes  in 
abundance  were  observed  for  Pacific  white-sided  dolphins  and  blue  whales.  ForRisso’s 
dolphins  and  northern  right  whale  dolphins,  smaller  seasonal  changes  in  abundance  are 
suggested.  A  seasonal  shift  in  the  distribution  of  northern  right  whale  dolphins  was  also 
documented.  The  most  abundant  speciesduringbothsurveyswasthecommondolphin. 
A  historical  con^arison  reveals  that  this  species  has  increased  coruiderabty  in 
abundance  during  the  last  10  years.  Fuithennore,  previous  studies  had  indicated  strong 
seasonal  changes  in  abundance  of  common  dolphins,  but  the  two  new  abundance 
estimates  are  remarkably  similar.  Blue  whales  also  appear  to  have  increased  in 
abuiulance  during  the  last  decade.  In  contrast,  the  abundruice  of  temperate  delphinids 
(northern  right  whale  dolphins  and  Pacific  white-sided  dolphins)  has  ^arently 
decreased,  and  short-finned  pilot  whales  have  virtually  disappeared  from  California 
waters. 


CETACEAN  ABUNDANCE  IN  THE  GREAT  SOUTH  CHANNEL  AREA 
Francis,  Lisa  J.,  Frohock,  S.E.  and  Miller,  J.  J. 
Atlantic  Cetacean  Research  Center,  P.O.  Box  1413, 
Gloucester,  MA  01930 

The  Great  South  Qtannel  (GSC),  a  deep  water  channel 
dividing  Nantucket  Shoals  and  (Gorges  Bank  east  of  Cape 
Cod,  Massachusetts,  is  a  seldcxn  studied  but  productive 
feeding  area  for  many  cetaceans.  Data  were  gathered  in 
the  GSC  over  a  ten  year  period  from  ccrinercial  motor 
vessels,  fran  one  to  four  months  between  June  and 
September.  Comparisons  were  made  between  years  and 
between  months,  with  an  emphasis  on  himpbeck  and  fin 
whales.  Cetaceans  observed  most  frequently  were 
humpbacks  (Megaptera  nwaeangliae),  fin  v^les 
(Balaenoptera  pnysalus),  minlces  (B.  acuturostrata)  and 
Atlantic  white-sided  dolphins  (la&enorhynchus  a^tus). 
Abundance  varied  significantly  between  years  with  a 
peak  in  1989  and  1990.  The  GSC  is  an  area  vrfiere  highest 
cetacean  abundance  coincided  with  abundance  of  American 
sand  lance  (Annodytes  americanus).  Within  years,  many 
humpbacks  and  fin  whales,  particularly  cow/calf  pairs, 
were  recurrently  sighted  in  the  GSC  arxl  on  Stellwagen 
Bank  (STB),  another  feeding  area  100  miles  north.  A 
contingent  of  exclusively  GSC  humpbacks  was  also 
discovered,  many  resighted  over  two  or  more  years. 


VISION  AND  SPERM  WHALE  FORAGING 
Fristrup,  K.  M.  and  G.  R.  Harbison 

Woods  Hole  Oceanographic  Institution,  Woods  Hole,  MA  02543 


A  diverse  body  of  evidence  suggests  that  vision  is  critical 
for  a  wide  variety  of  mesopelaglc  organisms.  The 
supposition  that  sperm  whales  depend  exclusively  on 
echolocation  to  detect  their  preferred  prey,  squids,  Is 
challenged  by  several  arguments,  including  the  unfavorable 
acoustic  target  strengths  of  these  animals.  Two  foraging 
techniques  are  discussed^  both  are  consistent  with  recent 
acoustic  tag  data  that  reveal  a  steady  pattern  of  movement 
during  dives.  Whales  may  see  their  prey  silhouetted  against 
the  downwelling  surface  light.  Alternatively,  whales  may 
use  stimulated  blolumlnescence  to  lure  prey.  Both  of  these 
hypotheses  have  general  application  to  foraging  and 
anti-predator  defenses  in  the  open  sea. 
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OUGOCENE  FOSSES  AND  THE  ORIGIN  OF  PLATANISTOID 
DOLPHINS 

Fordyce,  R.  Ewan  and  Samson,  Catherine  R. 

Department  of  Geology,  University  of  Otago,  Dunedin,  New  Zealand 

Austral  fossils  indicate  that  platanistoid  dolphins  are  an  ancient  group 
once  more  diverse  and  widespread  than  today.  Newly  discovered  archaic 
marine  platanistoids  (kte  OUgocene  to  e^liest  Miocene,  22-24+  M  years 
old)  from  New  Zealand  have  small,  slightly  asymmetrical,  telescoped 
skulls  and  long  rostra  with  heterodont  teeth.  Facial  and  basicranial 
features  are  consistent  with  echolocation.  New  species  include  two  in  a 
new  family  and  one  probably  hi  the  enigmatic  Dalpiazinidae.  All  lack  the 
obvious  features  of  Platanista  and  Platanistidae  (e.g.  facial  crests, 
pterygoid  lateral  lamina),  but  the  basicranium  and  tympano-periotic 
mdicate  platanistoid  affinities.  Cladistic  analysis  g>AUP  3.1.1)  suggests 
that:  1,  NewFamhy  +  Dalpiazinidae  perhaps  form  a  sister  group  to 
Platanistidae  +  Squalodelphidae;  2,  the  shaik-toothed  dolphins 
(Squalodontidae)  are  also  platanistoids;  3,  Delphinoidea,  Ziphiidae,  and 
Physeteroidea  are  prc^ressively  more  basal  sister  taxa  within  the 
Oiimoceti.  The  ^obal  fossil  reccad  shows  that  platanistoids  declined  in 
taxonomic,  geographic  and  ecological  diversity  as  delphinoids  radiated  in 
the  last  10-15  M  years,  but  the  functional  morphology  and  pakoecology 
of  delphinoids  arid  platanistoids  is  known  too  poorly  to  be  sure  that  this 
reflects  ecological  displacement 


INTERACTIONS  BETWEEN  DOLPHINS  mjRSIOPS  TRUNCATUS  ) 
AND  HUMANS  DURING  CONTROLLED  SWIM  PROGRAMS 
Frohoff,  T.G.  and  Packard,  J.M. 

Department  of  Wildlife  and  Fisheries  Sciences,  Texas  A&M  University, 
College  Station,  TX  77843-2258 

Communication  among  dolphins,  trainers,  and  swimmers  can  be  a 
key  factor  influencing  risks  during  “swim-with-the-dolphin"  programs. 

The  interactions  of  6  captive-bom  botdenose  dolphins  were  video-taped 
during  "swim-with-the-dolphin"  sessions  (n  =  17)  at  Dolphin  Research 
Center,  Horida.  A  swim  session  consisted  of  4  swimmers,  2  dolphins  and 
1  trainer,  sessions  were  repeated  3  times  for  each  swimmer  group.  The 
most  frequent  interactions  requested  by  trainers  were  "imitate"  and  "push 
swimmer".  The  most  frequent  spontaneous  dolphin-inidated  interactions 
were  "swim  alongside  swimmer"  and  "dorsal  pull";  both  previously  had 
been  reinforced.  Predictability  of  spontaneous,  interactive  dolphin  actions 
increased  over  the  3  repeated  swim  sessions;  whereas,  cotrrect  responses  to 
trainer  signals  declined  on  the  second  and  third  sessions  (G^  »  10.94;  df=2; 
p<.05).  Spontaneous  dolphin  interactions  were  non-random  given  the 
previous  behavior  of  swimmer  (G^»501.03;  df»5;  pc.OOl)  and  trainer 
(G2=14.16;  df=5;  p<.05).  Five  occurrences  of  behaviors  that  may  have 
been  indicative  of  disturbance  or  agonistic  states  were  observed,  yet  none 
resulted  in  serious  consequences.  We  suggest  that  an  optimal  amount  of 
control,  predictability  and  novelty  provided  during  "swim-with-the-dolphin" 
programs  may  be  effective  in  reducing  the  probability  of  stress  and  risk. 
However,  these  data  will  need  to  be  compared  with  future  studies  of  other 
swim  programs  to  evaluate  such  questions  appropriately. 


THE  USE  OF  U.  S.  NAVY  lUSS  PASSIVE  SONAR  TO  MONITOR 
THE  MOVEM0IT  OF  BLUE  WHALES 
Gagnon,  G.  J.^,  Clark,  C.  W,2 

1  NOPF,  352  BuUpup  St.,  Virginia  Beach,  VA  23461, 2  Cornell  Lab 
of  Ornithology,  159  Sapsucker  Woods  Rd.,  Ithaca,  NY  14850 


As  the  Cold  War  approached  in  the  early  19S0's,  national  security 
concerns  increased,  and  the  Hartwell  Committee  reported  the  potential  to 
passively  detect  and  identify  submarines  along  the  U.  S.  Coastline. 
Facilities  were  constructed  and  built  a  network  of  hydrophone  arrays 
into  the  Integrated  Undersea  Surveillance  System  (lUSS).  Throughout 
the  Cold  War,  many  ocean  sounds  were  detected,  all  but  those  from 
submarines  were  ignored.  At  the  end  of  1992  the  Navy  initiated  the 
Whales  "93  program  to  evaluate  the  potential  of  lUSS  to  assist  with 
assessing  population,  seasonal  distribution  and  migration  of  five  marine 
mammal  species.  Four  species  have  been  ictentified  and  tracked  at 
various  latitudes,  in  different  ocean  basins.  In  February,  1993,  a  blue 
whale  was  passively  detected  NE  of  Bermuda.  Navy  an^ysts  identified 
”Or  Blue"  using  lUSS  hydrophone  arrays  and  equipment  designed  to 
track  submarines.  01'  Blue  provided  thousands  of  high  intensity  signals 
as  it  hacked  past  Bermuda  to  a  point  200nm  NE  of  the  Bahama  Islands 
before  returning  north.  This  particular  blue  whale  sound  was  passively 
tracked  for  a  period  of  43  days  as  die  animal  transited  over  l.^Stom. 
The  sounds  were  produced  in  sets  that  included  up  to  25  repetitions  of 
an  FM  sweep.  The  time  between  sweeps  was  exact  over  all  detections 
for  43  days  resuldng  in  a  "fingerprint”  used  to  differentiate  01'  Blue 
from  other  blue  whales.  The  n^k,  daily  vociferation  routine,  and  signal 
characteristics  of  Ol'  Blue  will  be  discussed. 


VARIATIONS  IN  FIN  WHALE  ABUNDANCE  AND  TEMPORAL  DISTRIBUTION 
IN  THE  SOUTHERN  GULF  OF  MAINE:  EPISODIC  INFLUXES  OF  THE 
THUNDERING  HERD 

Frohock,  Steven  E.,  Francis,  L.J.  and  Krerner,  C.K. 

Atlantic  Cetacean  Research  Center,  P.O.  Box  1413, 

Gloucester,  MA  01930 

Fin  whale  (Balaenoptera  physalus )  distribution  on 
northern  Stellwagen  Bank  and  southern  Jeffrey's  Ledge  varied 
widely  through  the  years  1984  to  1992.  Data  were  collected 
from  cormercial  motor  vessels  between  April  and  October,  with 
effort  concentrated  from  mid- June  to  mid-September.  The  field 
season  was  divided  into  28,  7  day  periods  and  data  was 
analyzed  to  determine  relative  abimdance  arxl  mean  group  size. 
Comparisons  were  made  within  years  and  between  years. 

Although  fin  vdiales  per  hour  ranged  significantly  between  a 
low  of  .59  in  1985  to  a  high  of  1.72  in  1989,  group  size 
remained  essentially  consistent,  with  a  mean  of  1.43.  All 
years  were  characterized  by  brief  invasions  of  a  large  number 
of  animals,  where  both  atxuxiance  and  group  size  varied 
significantly  from  the  mean.  These  influxes  were  centered 
in  late  July  and  early  August,  but  occurred  as  late  as 
October  in  1985,  Photo-identification  techniques  were  used 
to  determine  the  individual  composition  of  these  episodic 
groups. 


MOVEMENTS  AND  BEHAVIOR  OP  SATELLITE  TAGGED  SPOTTED  SEALS  IN 

THE  BERING  AND  CHUKCHI  SEAS 

112  3 

Frost,  K.  J.  ,  Lowry,  L.  P.  ,  Davis,  R.  and  Suydam,  R.  S. 

^Dspartnuant  of  Fish  and  Game,  1300  College  Road,  Fairbanks, 
AK  99701;  ^Texas  AfiM  University,  Department  of  Karine 
Biology,  Galveston,  TX  77553;  ^North  Slope  Borough  Department 
of  Wildlife  Management,  P.  O.  Box  69,  Barrow,  AK  99723 

In  August  1991,  satellite  linked  tags  (PTTs)  were  attached 
to  four  spotted  seals  fPhoca  larahal  captured  near  a  coastal 
haulout  at  Utukok  Pass  in  the  northeastern  Chukchi  Sea.  The 
locations  and  diving  behavior  of  the  seals  were  monitored  for 
periods  of  64-259  days*  Usable  position  information  was 
obtained  for  about  50%  of  the  days  that  PTTs  were 
operational.  During  August-October  seals  made  long  feeding 
trips  southwestward  into  the  southern  Chukchi  Sea  and 
returned  to  haulouts  at  Rasegaluk  Lagoon.  Lengths  of  at  sea 
periods  ranged  from  8  to  902  hours,  and  the  four  seals  spent 
an  average  of  7%  of  their  time  hauled  out  on  land.  Three 
seals  with  still  functioning  PTTs  began  their  southward 
migration  in  mid-October,  and  passed  southward  through  Bering 
Strait  in  November.  Two  seals  whose  PTTs  worked  into  Harch- 
April  spent  the  late  winter  and  early  spring  In  the  sea  ice 
of  the  central  Bering  Sea.  Haulouts  on  ice  were  also 
infrequent,  with  seals  hauled  out  only  6%  of  the  time,  on 
average.  The  number  of  dives  to  depths  greater  than  10  m 
averaged  160  and  284  per  day  for  two  seals.  All  dives  were 
to  depths  less  than  100  m,  and  most  lasted  for  less  than  10 
minutes . 


A  COMPARISON  OF  THE  ROBUSTNESS  OF  THE  KOLMOGOROV-SMIRNOV 
GOODNESS  OF  FIT  TEST  AND  THE  NEAREST-NEIGHBOR  ANALYSIS  TO 
DETERMINE  CHANGES  IN  PATTERNS  OF  DISTRIBUTION  OF  MIGRATING 
BOWHEAD  WHALES  (BALAENA  MYST7CETUS)  IN  THE  PRESENCE  OF 
INDUSTRIAL  ACTTVITY  IN  CAMDEN  BAY,  ALASKA  (1982-1992). 

Gallagher,  M.L.  mid  J.D.  Hall 

Coastal  and  Offshore  Pacific  Corporation,  Wa^ut  Creek,  CA  94598 

A  10  year  historical  database  of  bowhead  whale  aerial  survey  sightings  in  Camden 
Bay,  Alaska  compiled  from  the  years  1982-1992,  provided  a  total  of  571  bowhead 
sightings  with  associated  latitude/loogitude  positions.  A  KolfDogorov-Smiraov  (K-S) 
two  sample  goothie&s  of  fit  test  is  a  non-parametric  test  that  is  sensitive  to  dil^erences  m 
location  and  dispersion  between  two  distributions.  The  K-S  test  results  were  generated 
by  assigning  sightings  to  one  of  five  latitude  bins  each  lOkm  in  width  and  ranging  from 
70.00N  to  70. SON.  A  comparison  between  the  areas  distant  to  industrial  activity  and 
the  areas  proximal  to  the  activity  can  detect  whether  distributional  shifts  occur  if 
animals  move  from  nearshore  bins  to  offshore  bins. 

A  Nearest  Neighbor  Disltmce  (NND)  analysis  provides  an  index  of  digjersion,  or 
spatial  distribution,  of  objects  in  an  environment.  For  this  analysis  the  sightings  were 
categorized  by  one  (1)  degree  longitudmal  bins  from  142. OOW  to  148. OOW  and  nearest 
neighbor  distances  were  calculated  for  all  pairs  of  sightings  within  the  bin.  A  ratio  of 
observed  distances  to  exji^ted  distances  (R)  was  calculated  for  each  bin  to  compare 
changes  in  dispersion  patterns  with  proxi^ty  to  industrial  activity. 

Preliminary  results  suggest  that  NND  analysis  is  a  more  accurate  method  for 
determining  distances  from  industrial  activity  where  changes  in  di^rsion  patterns 
might  first  occur.  K-S  analysis  i^pears  useful  as  a  predictive  test  m  order  to  establish 
the  sample  size  required  to  detect  distributional  shifts  during  &e  process  of 
experimental  design.  They  may  be  most  appropriately  used  in  conjunction  to  establish 
the  robustness  of  a  result.  Used  independently  each  test  cw  be  sensitive  to  small 
sample  sizes. 
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POPULATION  STATUS  OF  GUADALUPE  FUR  SEALS, 

Ar otocephalus  townsendi 

13  2,3  3 

Gallo,  J.P.  '  ,  A.L.  Figueroa  and  Le  Boeuf,  B.J. 

1.  Instituto  de  Biologia,  UNAM,  Mastozoologia ,  Apdo. 
Postal  70-153,  Mex.,  D.F,  04510  Mexico.  2.  ITESM 
Guaymas,  Apdo,  Postal  484,  Guaymas,  Son.  85400,  Mex^ 
CO  and  3.  273  Applied  Sciences,  University  of  Cali¬ 
fornia,  Santa  Cruz,  CA  95064,  U.S.A. 

The  population  size  of  Guadalupe  fur  seals, 

Ar otocephalus  townsendi  at  Isla  de  Guadalupe  was  de¬ 
termined  by  censusing  the  entire  east  coast,  three 
times  per  year  during  ].991  and  1992,  Adult  and  sub¬ 
adult  males  counted  in  summer  1992,  were  added  to 
the  total  population  counted  in  winter  to  estimate 
the  population  size.  This  estimate  was  7,348  indivi¬ 
duals,  Mean  pup  production  for  1991-1992  was  1,222 
+  459,  The  total  population  was  greatest  during  sum¬ 
mer  breeding  seasons  of  1991  and  1992  (x=  5,625±128) 

followed  by  the  weaning  period  in  winter  (February  - 
March)  (x=  3,641  i  1,499).  Fewer  numbers  were  coun¬ 
ted  in  fall  (November  -  December)  than  at  any  other 
time  of  year  (x=  3,588  +  833).  The  fur  seal  popula¬ 
tion  decreased  in  1992  due  to  an  estimated  36%  mort^ 
lity  of  pups  caused  by  a  combination  of  El  Nino  and 
Hurricane  "Darby"  that  struck- the  island  during  the 
peak  of  the  pupping  season. 


mtDNA  GENETIC  VARIATION  WITHIN  AND  AMONG 
POPULATIONS  OF  EASTERN  TROPICAL  PACmC  SPINNER 
DOLPHINS  (STENEUA  LONGIROSTRIS)  AS  DEFINED  BY 
MORPHOLOGICAL  INDEX,  FISHERY  STOCK,  AND  SCHOOL 
Garcia,  A.  I.  and  Dizon,  A.  E. 

Scripps  Institution  Oceanography,  University  of  Califomia-San  Diego,  La 
Jolla  CA  92038  and  Southwest  Fisheries  Science  Center,  P.O.  Box  271, 

La  Jolla  CA  92038-0271 

Genetic  variation  in  spinner  dolphins  from  the  Eastern  Tropical  Pacific 
was  studied  using  sequences  from  the  D-loop  region  of  mtDNA.  Total 
DNA  was  extracted  from  liver  tissue  following  standard  protocols, 
enzymatically  amplified  by  the  polymerize  chain  reaction  (PCR)  and 
sequenced  using  dideoxy  sequencing  methods.  Forty-three  samples  were 
analyzed.  Pair-wise  genetic  relatedness  among  and  within  populations  were 
examined  using  AMOVA,  a  public-domain  computer  program  designed  to 
study  DNA  divergence  in  an  analysis  of  variance  format.  Individuals 
were  stratified  based  on  morphotype  index  defined  by  color  pattern  and 
dorsal  fin  shape;  fishery  stock  type  defined  by  appearance  of  the  majority 
of  the  adult  dolphins  within  a  school,  i.e.,  whitebelly  or  eastern;  and 
school  membership.  Preliminary  results  indicate  that  the  stratification 
based  on  school  membership  is  only  one  that  is  statistically  significant- 
individuals  are  significantly  more  closely  related  to  their  school  mates  than 
they  are  to  others  outside  their  schools. 


PHYSIOLOGY  OF  REPRODUCTION  IN  HARBOUR  SEALS. 
Gardiner  K.  1,2,3,!.  Boyd  2,P.  Reijnders  3,P,  Racey 

1.  Dept,  of  Zoology,  Univ.  of  Aberdeen,  Scotland. 

2.  British  Antarctic  Survey,  Cambridge,  England. 

3.  I.B.N.  postbus  167,  1790  AD  Denburg,  Netherlands. 


The  reproductive  cycle  of  phocid  seals  maybe 
divided  into  three  main  periods:  embryonic  diapause, 
active  gestation  and  lactation.  This  project  aimed 
to  investigate  the  changing  sensitivity  of  the 
pituitary  gonad  axis  to  challenges  of  exogenous 
gonadotrophic  hormone  (GnRH)  throughout  the  year. 
lOug  of  GnRH  was  given  to  six  captive  harbour  seals 
of  varying  sex  and  maturity.  Blood  plasma 
concentrations  of  luteinizing  hormone  (LH) ,  follicle 
stimulating  hormone  (FSH) ,  progesterone  and 
testosterone  were  then  measured  using  either  a  radio- 
immuno  or  an  ELISA  assay  system.  LH  concentrations 
Increased  immediately  following  injection  of  GnRH, 
reaching  peak  concentrations  within  10-30  minutes. 
FSH  concentrations  did  not  increase.  The  steroid 
concentrations  showed  a  delayed  response  to  GnRH. 
Testosterone  Increased  within  20-30  minutes  and 
progesterone  within  10-30  minutes  following  GnRH. 
The  LH  responses  varied  in  relation  to  maturity  and 
the  time  of  year.  One  mature  female  produced 
responses  of  a  similar  magnitude  all  year.  In 
contrast  the  responses  from  the  Immature  male  and 
females  varied  through  the  year  with  their  lowest 
responses  occurring  in  December/ January. 


ASPECTS  OF  HEALTH  STATUS  AND  POLLUTANT 
LEVELS  IN  HARBOUR  PORPOISES  PHOCOENA 
PHOCOENA  (L.)  STRANDED  ON  THE  DUTCH  COAST 
1990-1993. 

Garcia  Hartmann,  M.' ^  M.J.  Addink',  C.  Smeenk', 
P.  Mulder’  &  A.J.I.M.  Verhoeven’. 

N«ion«l  MuMum  of  Natural  Hi.tory,  P.O.  Box  9S1 7.  2300  RA  Laidan,  tha  Natharlanda.  *Saal 
Raaaarch  Rahabilhation  Cantra,  Hoofdatraat  94a,  9968  AG  Piatarburan.  tha 

NatharJandt.  Cantra  for  Chamtatrv  and  tha  Environmant,  Laidan  Univaraity,  Ooriaaut 
Laboratoriaa,  P.O.  Box  9602,  2300  RA  Laidan.  tha  Natharlandi. 

Blubber,  liver  and  kidney  samples  of  ca.  30 
stranded  harbour  porpoises  from  the  Dutch  North  Sea 
have  been  analyzed  for  organochlorine  contaminants 
such  as  pesticides  and  PCB's.  Levels  of  dioxines  and 
planar  PCB's  were  also  determined  within  a  subsample. 

Pathological  findings  of  these  animals  and  their 
relation  with  selected  biological  parameters  will  be 
discussed.  Special  emphasis  will  be  put  on  the  findings 
related  to  endocrinological  disorders  like  those  of  the 
adrenal  and  mammary  glands. 


TERRITORIAL  BEHAVIOR  AND  REPRODUCTIVE  SUCCESS  OF 
MALE  CALIFORNIA  SEA  LIONS  IN  THE  GULF  OF  CALIFORNIA 
Garcia-R.,  M.C.  and  A.  Aguayo-L. 

Laboratorio  de  Matniferos  Marinos,  Fac,  de  Ciencias,  UNAM,  Mexico. 

Ap.  Post  70-572  CP04510  Mexico  D.F. 

We  present  data  on  the  territorial  behavior  of  male  California  sea  lions 
(Zatophus  califomianus)  during  the  breeding  season  on  I.  Angel  de  la  Guarda 
(Gulf  of  California)  and  its  relationship  to  reproductive  success.  Data  were 
collected  from  1985-1990.  Three  major  territorial  strategies  were  seen;  males 
fought  for  and  held  territories  in  the  early-,  mid-,  or  late-season.  Early- 
season  males  arrived  and  left  their  territories  in  May,  and  did  not  mate.  Mid¬ 
season  males  held  territories  from  May  to  August  (tenure  =  62.9  days).  They 
had  more  copulations  per  day  of  tenure  than  did  the  other  categories  of 
males,  and  had  significantly  greater  numbers  of  copulations  (66%  mated). 
Late-season  males  arrived  on  territories  near  the  end  of  the  mating  season 
and  only  a  few  mated  (4.5%). 

The  behavior  of  territorial  males  was  categorized  as  resting,  aggression, 
patrolling,  and  interacting  with  females.  Significant  differences  were  found 
among  the  mid-  and  late-season  groups.  The  data  suggest  that  the 
reproductive  success  of  these  males  is  influenced  by  their  age,  arrival  date  and 
tenure  on  territory,  and  by  their  behavior  towards  females. 


REPRODUCTION  IN  THE  ATLANTIC  WALRUS  (ODOBENUS  ROSMARUS 
ROSMARUSl  OF  FOXE  BASIN,  NORTHWEST  TERRITORIES,  CANADA 
Garlich-Miller,  J.L.  and  Stewart,  R.E.A. 

Department  of  Zoology,  University  of  Manitoba,  do  Freshwater  Institute,  501 
University  Cres.,  Winnipeg,  Manitoba,  Canada,  R3T  2N6  and  Freshwater 
Institute.  501  University  Cres.,  Winnipeg,  ManKoba,  Canada,  R3T  2N6 


The  reproductive  status  of  71  female  Atlantic  walros,  (Odobenus  rosmarus 
rosmarus).  was  determined  through  macroscopic  inspection  of  their  reproductive 
organs.  Samples  were  collected  in  July  of  1988,  1991  and  1992,  during  native 
walrus  hunts  in  northern  Foxe  Basin.  No  evidence  of  past  or  present  ovulation 
was  found  in  animals  less  than  5  years  old.  The  ovulation  frequency  of  mature 
animals  was  0.50,  suggesting  a  reproductive  cycle  greater  than  one  calender 
year.  Eighteen  of  29  ovulated  animals  carried  identifiable  fetuses.  The  youngest 
pregnant  animal  in  the  collection  was  6  years  old.  A  corpus  luteum  found  in  the 
absence  of  a  fetus  may  have  been  associated  with  delayed  implantation  or  H 
may  represent  a  pseudo-pregnancy.  The  proportion  of  animals  with  a  corpus 
luteum  and  a  macroscopicatly  identifiable  fetus  varied  between  years  and  may 
reflect  plasticity  in  the  mean  date  of  implantation.  Seventeen  of  29  mature 
walroses  which  had  not  ovulated  in  the  last  cycle  showed  evidence  of  recent 
parturition.  The  reproductive  organs  of  12  mature  animals  appeared  quiescent. 
Anomalies  or  pathologies  were  discovered  in  3  female  reproductive  tracts.  Hunter 
selection  bias  may  preclude  extrapolation  of  results  to  the  natural  population. 
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15-YEAR  TRENDS  IN  VlflNTER  COUNTS  OF  FLORIDA  MANATEES 


A  PROTOTYPE  PEN-BASED  COMPUTER  SYSTEM  FOR 
RECORDING  UNE  TRANSECT  SIGHTING  DATA 
Garrett  Logan,  N.,  Smith,  T.,  PaUta,  D.  and  Potter,  D. 

National  Marine  Fisheries  Service,  Northeast  Science  Center,  Woods 
Hole,  MA  02543 

A  prototype  computer  system  for  recording  line  transect  sighting 
data  is  described.  The  hand-held  pen-based  unit  tunning  PenDOS  uses 
a  stylus  for  data  entry  through  automated  character  recognition  and 
menu  selKtion.  A  program  was  created  using  the  Pen  Pal  application 
development  system  to  accomodate  the  specific  requirements  for 
multiple  sighting  team  line  transect  surveys;  data  enteral  include 
species,  time,  estimated  range  and  bearing,  swim  direction,  group  size, 
behavior,  and  free-format  comments  and  diagrams.  The  system  allows 
new  sightings  to  be  initiated  while  previous  sightings  are  pending.  Eto 
fields  can  be  fUled  in  any  order.  All  data  fields  for  a  sighting  are 
cU^layed  in  a  single  screen,  maldng  incomplete  records  apparent; 
entries  are  checked  for  ^ipropriate  values.  Data  are  recorded  on 
removable  PCMCIA  2MB  memory  cards,  each  capable  of  holding  data 
from  more  than  one  day's  searching  effort.  The  system  allows  all  team 
members  to  easUy  and  reliably  record  their  own  sightings  data  with 
minimal  interuption  to  searching  effort.  Hans  are  being  made  for 
incotporating  sighting  effort  data,  vessel  log  data,  and  for  real  time 
transmission  of  sighting  data  to  a  host  computer  using  radio  frequency 
tranmission. 


A  CLOSER  LOOK  AT  ATTENDANCE  IN  NEOPHOCA  CINEREA:  TIME  ON 
LAND  VS.  TIME  WITH  PUP. 

Gass,  L.*  and  Higgtm.  L.V. 

Univemity  of  CaWomia,  Santa  Cruz,  CA  05064. 


Attendance  cycles  of  sixteen  female  Australian  sea  lions,  and  the  amount  of  on- 
land  time  they  spent  vrith  their  pups,  were  studied  from  December  1989  to  March 
1990.  The  females  and  their  pups  wen  marked  for  Individual  recognition,  wdh 
dye  or  bleach  (reflectively)  on  the  pelage.  During  the  study  the  rookery  <Ma 
checked  three  times  each  day  for  the  presence  and  location  of  the  marked 
individuals.  Although  the  mean  length  of  the  females'  on-land  Intervals  remained 
constant  as  the  pups  aged  from  one  to  three  monite  (34.7  -  8.2  hours,  35.4  -  9.9 
hours,  and  30.4  4 10.9  hours,  respectively),  the  females  spent  signiflcantly 
increasingly  less  of  their  on-land  fime  wife  fee  pups  (KruskaLWaltls,  H  =  15.06,  p 
<  0.001 ,  n  =  16).  The  moan  percent  of  on-land  time  feat  females  spent  wife  pups 
was  85.04%  4  7.87  for  pups  0-1  month  old,  70.74%  4 14.64  for  pups  1-2  months 
old.  and  66.40%  4 14.99  for  pups  2-3  months  old.  Slnc»  female  and  piqn  spend 
this  time  apart  from  each  other,  fee  amount  of  time  fee  females  are  on  land  may 
not  be  an  accurate  measurement  of  maternal  Investment.  Pups  may  become 
more  eWclent  at  surdding  as  they  grow,  and  feus  may  need  to  spend  less  time 
suckling.  Also,  pups  need  less  protection  as  they  age,  and  they  spend  more  time 
Interacting  wife  other  pups.  Femal«  may  use  time  on  shore  for  "rear,  in  addition 
to  pup  nourishment. 

^Current  address:  709  E.  Monroe  St.,  Austin,  TX  78704. 
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B.B.  Ackerman,  Florida  Dept,  of  Environmental  Protection,  St.  Petersburg  FL  33701 

J.R.  Cary  and  D  M.  Heisey,  University  of  Wisconsin,  Madison,  Wl  53706 

J.E.  Reynolds,  III,  Eckerd  College,  St.  Petersburg,  FL  33701 

P.M.  Rose,  Roilda  Department  of  Environmental  Protection,  Tallahassee  FL  323M 

J.R.  WPcox,  Rorida  Power  and  Light  Company,  West  Palm  Beach,  FL  33407 

Aerial  counts  of  manatees  were  conducted  from  1977  to  1^2,  at  9  winter 
aggregation  sites  (power  plants)  along  the  east  coast  of  Rorida  and  at  Fort  Myers  In 
southwest  Rorida.  Counts  were  assessed  for  temporal  trends.  In  most  years,  surveys 
were  conducted  after  cold  fronts  with  all  sites  usually  surveyed  during  a  single  fight 
(3-10  surveys  each  winter.  December  -  February).  Manatees  on  Florida's  east  coast 
are  considered  one  popifatlon  so  counts  from  east  coast  sites  were  prxiled  for  ^ch 
fight.  Log-linear  models  were  used  to  Identify  physical  covariates  that  explained  a 
significant  amount  of  variabUlly  in  the  counts  adjusted  to  yearfy  means.  Counts  were 
then  adjusted  for  these  covarlat^,  arxl  temporal  paRems  In  the  year  coeff  dents  were 
tested.  Covarlates  Induded  subjective  scores  of  sunrey  conditions,  short-term  (1-  to 
3-day)  mean  air  and  water  temperatures  at  each  sunrey  site,  and  a  series  of  time- 
lagged  air  and  water  temperature  variables  using  NOAA  degree-day  summations  for 
5-40  days  prior  to  each  survey.  Manatees  used  warm-w@ter  refuges  most  in  coldest 
weather,  so  most  of  the  temperature  variables  were  slgnMcanfy  correlated  to  the 
counts.  Based  on  the  correlation  coeffclents,  the  best  models  for  the  east  coast  and 
Fort  Myers  populations  IncorporMed  short-  and  long-term  summation  of  degree-days. 
Several  related,  relatively  sinvpie  models  explained  31-66%  of  the  variation  In  counts. 
Analysis  of  temporal  trends  In  the  temperature-adjusted  counts  suggested  the  east 
coa^  population  has  Increased  during  the  IS-year  period  from  1977^,  while  fee  Fort 
Myers  population  remained  relatively  stable.  Interpretation  of  th^  results  Is 
problematic  as  there  Is  no  evidence  to  demonstrate  tluit  these  counts  at  winter 
aggregation  sites  are  reliable  Indicators  of  manatee  population  size. 


BLUE  WHALES  AND  Nycti phones  simplex  SURFACE  SWARMS; 
A  CLOSE  RELATIONSHIP  IN  THE  SOUTHWEST  GULP  OF 
CALIFORNIA,  MEXICO. 

Gendron,  0.'  anrf  Sears,  R.’ 

Departaaento  da  Plancton,  CICIMAR-IPN,  A.P.  592, 

La  Paz,  B.C.S.  MAxlco  C.P.  23000* 

Mlngan  Island  Cetacean  Study 

285  Green  Ave.  St-Lanbert,  QuAbec,  Canada,  J4P-1T3^ 


'Blue  whales  Balaenoptera  mascvlus  and  surface  swarms 
of  the  euphausild  Syctiphanes  simplex  were  observed 
during  February,  March,  and  April  1984  to  1992  between 
Loreto  (26*0'N,  111*21>H)  and  La  Paz  (24*08’N, 
110*16'W)  In  the  southwest  Gulf  of  California, 
sightings  per  nautical  mile  search  In  zones  of  30 
minute  Lat-Long  blocks  were  used  to  verify  the 
relationship  between  the  blue  whale  and  Its  prey  In 
a  low  latitudes  region.  The  high  correlation  (r,-0.5, 
P<0.01)  found  between  sightings  of  blue  whales  and 
eurface  swarms  Indicated  that  the  blue  whale 
dlstibutlon  was  mainly  related  to  fgod.  These  results 
lare  consistent  with  our  field  observation,  and  feces 
icollectsd  contained  N.  simplex  mandibles.  A  cross 
‘correlation  (lag^O,  P<0.01)  was  found  between  blue 
whale  and  surface  swarm  sightings  per  year.  The 
'Interannual  variation  In  the  number  of  both  blue  whales 
land  surface  swarms  Is  discussed  In  relation  to  the 
|E1  NlAo/Soothern  Oscillation  (ENSO)'  events  reported. 


PREUMINARY  RESULTS  OF  THE  SPRING  1993  CENSUS  OF  BOWHEAD 
WHALES,  BALAENA  MYSnCETUS,  OFF  POINT  BARROW,  ALASKA 
George,  J.C*.,  Clark.  C.W.7,  and  Suydam,  R.’ 

1.  Department  of  Wildlife  Management,  North  Slope  Borough, 

Barrow,  Alaska  99723 

z  Laboratory  of  Ornithology,  Cornell  Unlversily.  Ithaca,  NY  14853 

The  1993  census  marked  the  14**>  Ice-based  census  of  the  Bering  Sea  Stock  of 
bowhead  whales  conduced  off  Point  Barrow.  Ala^a.  The  main  objective  of  the 
census  Is  to  provide  population  data  to  be  used  In  seMing  harvest  quotas  for  the 
sutelstence  hunt  of  tewhead  whales  by  Alaskan  Eskimos.  The  census  has  two 
components:  a  riradtlonal'  visual  count  and  a  passive  acoustic  location  system- 
added  In  1984.  The  acoustic  component  uses  a  3  to  5  element  hydrophone  array 
to  locate  calling  bowheads.  The  two  data  sets  are  combined  using  a  whale 
Tracking'  algorthm  to  produce  an  estimate  of  migrating  whales.  Success  of  the 
census  is  highly  dependent  on  environmental  factors  such  as  percent  ice  cover  (in 
the  leads)  and  visibility.  The  1992  aRempt  failed,  for  instance,  due  to  persistent 
closed  leads  while  the  1993  season  experienced  particularly  good  environmental 
conditions.  In  1993,  a  total  of  3,381  bowheads  were  seen  of  whirfe  64  were  rfelves 
and  49,000  calls  were  logged  in  1067  hr  of  watch.  The  1993  visual  count  Is  62% 
higher  than  the  previous  high  count  In  1988.  However,  we  susperrt  that  the 
unusually  good  visibility  and  possibly  that  whales  were  distributed  closer  to  shore 
explains  much  of  the  observed  Intxease.  The  combined  estimate  from  1988  (and 
current  best  estimate)  Is  7,500  whales  (95%  confidence  Interval  6,400-  9,200). 
Acoustic  calibration  tests  to  14  km  indicated  range  errors  of<  1%  to  >10  % 
(depending  on  angle  of  shot  relative  to  array  axis)  and  bearing  errors  of  about  1%. 
Examination  of  census  data  from  1978  to  1988  showed  an  approximately  1% 
annual  population  increase  between  those  years.  The  high  visual  count  from  1993 
suggests  the  upward  trend  of  this  b-rwhead  stock  Is  continuing,  aNhough  this 
analysis  Is  ^IH  underway. 


ZDC  AND  CAtMMI  REIATICieHIP  IN  Delphinus  del^s 
Gecpe,M. (1,4),  mrcxwetxliio,J. (1,4) ,  llC)r«Kj,J.  (2) , 
RcxIrxguezrD. (1,2,3)  a  BasLida,R. (1,2,3) 

(1)  ODNICET,  (2)  UMdP,  (3)  Purxiacion  Njtxlo  fferim. 


#akvM-rrvem  1  TC  I  T£nn\ 


During  the  last  years  the  inter^t  in  studying  tOBCic 
ocntaniinants  in  iiarine  manmals  is  growing, and  among  than  the 
heavy  netals.  Between  certain  heavy  metals  sane  biexdranioal 
int^acrtions  were  detected,  rxrt  only  in  the  anvirofmoit  but 
in  the  creganisaB  too;  this  is  the  case  ot  Cainiun  and  Zinc. 

Cadmiun  (Od)  is  extremely  toxic  for  the  organians  and  roan 
act  as  antagonist  of  Zinc  (Zn),  a  natural  oof  actor  of  m^y 
sizymatic  systene.  Due  to  this  metabolic  function,  high 
ooncoitraticns  of  the  latter  are  oosmonly  fcnsid  in  diffs^t 
organs  and  tissues,  whereas  the  Cd  is  incorpcarated  with  food 
or  directly  from  the  siviromiait. 

Me  report  the  Od-Zn  relationship  in  cunraon  dolphins  takei 
incidaitally  in  northern  Patagonia  (Argentina).  'Rie  sanpl^ 
were  analyzed  by  Atomic  Absortion  Spectrophotanetry  (air- 
acetilmie  flame)  with  jaevious  acid  digestion. 

The  Zn  oonornitratioefe  fourxl  were  in  liver  18,67-46.69  ppn 
in  kidney  17.14-16.98  ppn  and  in  nuscle  6.16-13.33  ppn.  The 
Qd  oonoentrations  found  viere  in  liver  6.07-6.61  ffm,  in 
kidney  16.84-22.08  ppm  and  in  nuscle  0.06-0.14  ppn. 

This  distribution  show  the  lowest  Od-Zn  ratio  in  kidney, 
being  this  the  most  important  oonoaitration  organ  of  Od.  Its 
filtering  function  and  the  pr^axxe  of  metal-binding 
proteins  are  probably  the  cause  of  this  trend. 
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DISTANCE  MEASUREMENT  TO  MARINE  MAMMAL  SIGHTINGS 
USn<G  HIGH-RESOLUnON  VIDEO 
Gerrodette,  Tim,  and  Fink,  Daniel 

Southwest  Fisheries  Science  Center,  P.O.  Box  271,  La  Jolla,  CA  92038 

Accurate  measurement  of  distance  from  sighting  platform  to  marine 
mammal  is  critical  for  line-transect  surveys.  We  employed  high-resolution 
video  cameras  with  telephoto  lenses  to  record  marine  mammal  sightings 
during  a  July-November  1993  cruise.  After  capturing  video  frames  on  a 
computer,  we  estimated  distance  from  ship  to  mammal  by  measuring  the 
angle  of  declination  from  the  horizon  in  the  video  image.  The  ship’s 
radar  was  used  for  calibration.  Distances  measured  by  eye,  by  reticles  in 
7X  and  25X  binoculars,  and  by  this  video  system  were  compared  for 
accuracy  and  precision. 


observable  SURFACE  BEHAVIOR  AND  VENTILATION  OF  BLUE  WHALES 
IN  THE  ST.LAWRENCE  ESTUARY 
Giant,  J.,  R.  Michaud  and  C.  Barreite 

Croupe  de  recherche  et  d'dducation  sur  le  milieu  marin,  Tadoussac,  Qc,  CanaHn  COT 
2A0.  SLLawrence  National  Institute  of  Ecotoxicology.  Tadoussac,  Qc.  Canada  GOT 
2A0.  Dept  of  Biology.  Univeisitd  Laval,  Qc,  Canada,  GIK  7P4. 

Ch'er  60  hours  of  observations  of  individually  recognizable  whales  were  made  from  an 
inflatable  boat  between  June  and  September  1991  and  1992.  A  total  of  17  different 
whales  were  tracked  for  mean  periods  of  165  minutes  (min  60;  max  237).  Seven 
ventilation  paiameters  were  analysed:  dive  time,  surfacing  time,  blow  interval,  number 
of  blow  per  surfacing,  mean  blow  interval,  blow  rate  and  percent  of  time  at  surface. 
The  two  most  variable  were  selected  and  used  with  8  other  descriptors  of  the  behavior  to 
characterize  each  surfacing  sequence.  Descriptors  tncluded  speed  and  dynamic  level  of 
swimming,  surface  geometry  of  path,  distance  covered  from  last  sequence,  immediate 
I  group  size  and  coordination,  distance  to  nearest  neighbor  and  the  occurence  of  special 
surface  behavior.  Parameter  values  from  each  sequence  were  included  in  a  set  of 
I  matrices.  Various  analytical  methods  are  considered  to  identify  a  posuriori  surfactng 
I  patterns' that  could  be  related  to  activity  classes. 


DISTRIBUTION  OF  WALRUSES  IN  THE  NORTHERN  BARENTS 
SEA:  A  LINKAGE  BETWEEN  SVALBARD  (NORWAY)  AND 
mAtiZ  JOSEF  LAND  (RUSSU). 

I  Qejtz,  I.  and  Wiig,  0. 

I  Norwegian  Polar  Institute,  Middelthunsgate  29,  P.O.B.  5072  Majorstua, 
N-0301  Oslo,  Norway 

The  distribution  of  walruses  in  Svalbard  and  Franz  Josef  Land  have  been 
mapped  using  satellite  telemetry  (A  total  of  33  PTTs  have  been  deployed  over 
a  four  year  period,  27  in  Svalbard  and  6  in  Franz  Josef  Land),  surveys  and 
information  from  historical  sources.  The  results  of  this  study  indicate  that 
walruses  in  these  two  neighboring  archipelagos  mostly  stay  within  their  own 
I  geographical  areas,  but  that  Svalbard  bull-walruses  occassionally  make  short 
trips  to  Franz  Josef  Land.  This  is  assumed  to  be  related  to  an  observed  sexual 
segregation  between  animals  in  the  two  areas:  Females  and  calves  are  today 
rarely  observed  in  Svalbard,  except  in  the  far  eastern  areas,  whilst  they  are 
abundant  in  Franz  Josef  Land.  This  leads  us  to  believe  that  the  walruses  in 
these  two  archipelagos  are  part  of  a  common  population. 


TlNDOWATn  AlimOCKAM  Or  A  WEST  iNMAN  MANATIZ  (Tridietkat  mnauu) 
Gentein,  E.R.  *,  Gmtan,  L.A.*,  Forsythe,  S.E.t,  and  Blue,  J.E.t 
Biological  Sciences,  Florida  Atlantic  University,  Boca  Raton,  Florida  33431» 

U.S.  Naval  Research  Laboratory,  USRD,  Orlando,  Florida  32856t 

While  Sireoians  are  threatened  throughout  the  world,  little  is  known  of  their  sensory 
biology  aird  behavior.  This  is  the  hist  underwater  audiogram  documented  for  any  Sirenian 
species.  Two  7-year  old  captive  bora  males  have  been  trained  for  this  study.  Using  a 
two-choice  paradigm,  the  testa  are  conducted  at  the  Lowry  Park  Zoo  in  Tampa,  Florida. 
The  results  reported  herein  are  from  one  animal  which  has  completed  the  pure-tone 
audiogram.  One  year  was  required  for  site  preparation,  special  equipment  and  software 
development,  aninud  training  and  rough  testing  frequenciee  to  define  gross  hearing  limits 
before  actual  thresholds  could  be.  tested.  All  threshold  sessions  and  much  of  the 
pielieunaiy  training  was  recorded  on  tim^oded  video  and  synchiomzed  computer  logs. 
Time-stamped  spectral  analysis  plots  further  drxximent  each  threshold  trial  and  provide 
detailed  acoustic  reconls  for  trial  specific  signal-to-noise  analysis.  Over  a  9-month  period, 
4(X)0  trials  were  run.  Auditory  thresholds  for  19  frequencies  were  measured  using  an 
up/down  staircase  psychometric  technique.  The  subject's  reliability  averaged  >  90% 
correct  for  control  trials.  The  resulting  audiogram  demonstrates  a  wider  range  of  hearing 
than  previous  evoked  potential,  morphometric  and  behavioral  pilot  studies  suggested  (.015- 
46  kHz).  The  manatee  ean  successfully  delect  infiasonic  a^  ullnsonic  pulsed  signals. 
The  audiogram  is  a  typical  maimnalian  hearing  curve.  The  manatee's  most  sensitive  range 
it  6-20  kHz.  However,  helow  3  kHz  the  manatee  still  demonstrates  greater  low-frequency 
sensitivity  than  all  other  marine  mammals  tested.  Below  800  Hz  sensitivity  hdls  off  and 
threshold  variability  at  400-500  Hz  suggests  the  manatee  switched  strategies  from  listening 
to  'feeling”  difficult-to-hear  frequencies.  Hearing  thresbolils  of  48-50  dB  (lerlpPa)  for 
pn«v  frequencies  are  comparable  with  other  marine  mammal  threshold  levels.  The 
manatee's  auditory  sensitivity  at  10-32  kHz  is  surprising,  as  this  extends  well  shove  the 
manatees'  range  of  pidsed  vocalizations  (.5-10  kHz).  This  high-frequency  bearing  ability 
may  be  exploited  for  directional  cueing. 


A  TEST  OF  TWO  PHOTOGRAMMETRIC  MEASURING 
INSTRUMENTS  USED  TO  DETERMINE  DOLPHIN  LENGTHS 
FROM  VERTICAL  AERIAL  PHOTOGRAPHS 
Gilpatrick,  J.W.,  Jr.  and  Lynn,  M.  S. 

National  Marine  Fisheries  Service,  Southwest  Fisheries  Science  Center 
8604  La  Jolla  Shores  Drive,  La  Jolla,  CA  92038 


Two  photogrammetric  measuring  instniments  (a  stereexomparator  and  a 
video-imaging  system)  having  differenL  yet  complementary  features  ate  used 
to  derive  body  length  frequency  data  from  vertical  aerial  photo^phs  of 
eastern  tropical  Pacific  (FTP)  dolphins.  Length  frequency  distribution  data 
derived  with  these  instroments  are  used  to  help  describe  and  manage  dolphin 
populations  subjected  to  mortality  in  the  FTP  purse-seine  fishery  for  tunas. 
Because  these  measuring  instruments  differed  in  design  and  image 
presentation,  we  conducted  an  experiment  to  test  the  hypothesis  that  there  was 
no  difference  between  instruments  in  dolphin  image  measurements.  Results 
indicated  no  significant  difference  in  length  measurements  due  to  measuring 
instruments,  readers,  replicate  measurements  or  interactions  of  these  factore. 
Length  measurements  were  precise  (averaged  <  1.0%  coefficient  of  variation) 
and  95%  confidence  limits  of  the  means  (averaged  ±1.2  cm)  were  within  the 
range  needed  to  detect  the  small  length  differences  (minimum:  2  -  3  cm)  found 
between  certain  FTP  dolphin  populations. 


CX3CURENCE  AND  ANALYSIS  OF  MUCOUS  SECRETIONS  OF  HUMPBACK 
WHALES 

(xIockner-Feriari,  D.A.,  Ferrari,  M.J.,  and  Atkinson,  S. 

Center  (or  Whale  Studies,  P.O.  Box  1539,  Lahaina,  Maui,  Hi  96767,  and 
Hawaii  Institute  of  Marine  Biology,  University  of  Hawaii,  Honolulu,  HI  96822 


Humpback  whales.  Megaplera  novaeangliae.  in  Hawaiian  waters  can  produce 
calves  at  a  one  year  reproductive  rate.  It  is  unknown,  however,  if  postpartum 
ovulation  is  occurring  due  to  the  bss  of  the  calf.  'Active  groups'  of  whales, 
consisting  of  a  female,  a  dominant  male  escort ,  and  one  or  more  male  challengers 
fighting  to  overtake  the  escort,  have  been  frequently  seen  throughout  our  long¬ 
term  study.  The  purpose  of  these  groups  is  to  lead  to  pair  formation  between  the 
female  and  the  dominant  male,  which  we  believe  results  in  mating.  Of  402  sightings 
ot  'active  groups',  201  (50.0%)  have  contained  a  female  accompanied  by  a  calf. 

During  our  1992  and  1993  field  study,  mucous  secretions  from  mothers  and  calves 
were  sighted  on  three  occasions,  one  of  which  was  seen  to  come  from  the  genital  slit 
of  the  mother.  Two  samples  were  collected,  frozen,  and  sent  to  the  University  of 
Hawaii  (or  hormone  analysis  and  microscopic  examination  by  S.  Atkinson.  One 
sample,  approximately  4  ml,  was  found  to  contain  measurable  quantities  of  estrone 
sulfate,  approximately  80  pg/ml,  but  contained  no  testosterone.  Microscopic 
examination  yielded  strong  evidence  (or  presence  of  poorly  preserved  comified 
epithelial  cells.  Various  planktonic  forms  were  also  present.  The  second  sample 
contained  the  same  type  of  comified  epithelial  cells  but  did  not  yield  testosterone  or 
estrogen.  However,  the  quality  of  this  sample  was  degrading,  as  compared  to  the 
lirst. 

The  mother  and  calf  whose  sample  contained  estrogen  and  the  mother  and  calf 
whose  secretion  was  not  collected,  were  seen  in  'active  groups'  of  whales.  The 
presence  ol  estrogen  and  epithelial  cells  in  the  mucous  secretion  helps  support  the 
theory  that  the  formation  of  active  groups  eventually  lead  to  mating.  Vile  postulate 
that  postpartum  ovulation  may  be  occurring  in  lactating  females  without  the  previous 
toss  of  a  calf. 
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CURRENT  STATUS  OF  THE  MEDITERRANEAN  MONK  SEAL  (Honachus 
monachus)  POPULATION  INHABITING  THE  SAHARA  COAST 
Gonzalez,  L.  M.  (1),  Grau,  E.  (2),  Lopez-Jurado,  L.  F.  (3) 
Aguilar,  A.  (2),  San  Felix,  M.  (4)  and  Gonzalez,  J.  (3). 

(1) :National  Inst.  Nature  Conservation  (ICONA),  Spain. 

(2) :  Dept  of  Animal  Biology,  University  of  Barcelona,  Spain. 

(3) :  Dept  of  Biology,  University  of  Las  Palmas,  Spain. 

(4) :  Lab.  Mar.  Biology,  University  of  Valencia,  Spain. 

The  Mediterranean  monk  seal  population  inhabiting  the 
western  Sahara  is  the  only  large  cohesive  aggregation  of  the 
species  and  possibly  the  only  viable  population  in  the  long¬ 
term.  Information  about  its  status  and  biology,  however,  was 
impeded  by  the  local  war  fro*  1976  to  1991.  In  1992-1993,  we 
carried  out  three  expeditions  and  established  a  field  camp 
in  the  area  to  survey  seal  distribution,  abundance,  biology 
and  conservation  problems.  Results  indicate  that  monk  seals 
concentrate  in  at  least  four  caves,  and  that  previous 
population  estimates,  based  on  short  visits  to  the  main 
caves,  are  of  limited  reliability.  Visual  monitoring  of  seal 
activity  and  photoidentification  techniques  have  been  used 
to  study  patterns  of  haul-out  behaviour  and  movements 
between  caves.  Results  indicate  that  the  population  is  over 
S5  seals  (photo ident i ficat ion  has  permitted  the 
identification  of  25  individuals  to  date).  The  finding  of  41 
corpses,  some  of  them  recent,  suggests  high  levels  of 
mortality.  Some  of  these  deaths  were  due  to  human 
interference,  pa.-ticularly  fishing  interactions. 

Study  supported  hy  the  Nature  He; itage  Fund  and  ICONA. 


RlSSCtS  DOLPHINS  GFIAMPUS  GRISEUS  IN  SUBANTARCTIC  WATERS 
Goodall,  R.N.P.  and  Schiavini,  A.C.M. 

Sarmiento  44, 9410  Ushuaia,  Tiena  del  Fuego,  Argendna  and  Centro  Auslral  da  Investigadones 
Ci6ntificas,  9410  Ushuaia,  Tierra  del  Fuego,  Arg^tjna 

Hisso  s  dolphin  is  widely  distributed  in  warm  and  lemperate  walers,  but  in  Sou#i  America  only  a 
few  records  are  known  for  Peru,  Chile,  Brazil,  Uruguay  and  Argentina,  all  in  warm  waters.  This 
specres  seldom  is  found  in  cold  regions.  During  tire  first  live  years  of  our  surveys  lor  stranded 
cetaceans  in  Tiena  del  Fuego  (TF),  we  found  no  Grampus  spedmens,  although  four  were  found 
along  the  Strait  ol  Magellan,  Chile,  in  1978.  Since  1981 ,  Gmnpus  sirandings  have  increased  m 
eastern  Rena  del  Fuego.  Most  events  were  mass  sirandings,  ranging  from  two  to  al  least  14 

individuals.  The  laigest  northern  hemisphere  mass  stranding  was  ol  live  animals  At  least  Bve 

events  have  occurred  in  the  WSW  sector  of  Bahia  San  Sebastiin.  There  have  been  sighSngs  lor 
this  area  and  in  the  Beagle  Channel. 

Ol  73  animals  examined,  sex  could  be  determined  lor  33  males  and  6  females.  Some  males 
had  false  mammary  slits.  Total  lengths  for  60  animals  ranged  from  206-33eom  (mean  299.71  with 
all  but  two  antmats  over  240cm.  Males  ranged  from  221  -SOeem  (n=32,  mean  304.7),  all  but  on© 
owr  260cm.  In  other  areas,  males  are  sexually  mature  at  260-300cm.  Females  ran^  from 
273-313cm  (r^S.  mean  299)  and  thoSe  of  unknown  sex  206-336  (n=23.  mean  293).  None  of  the 
17  skelelons  examined  to  dale  had  complete  ephyseal  fusion. 

There  were  3-5  (n=50)  mandibular  teeth  per  side,  the  most  frequent  combination  being  4/4 
(54%).  As  found  for  South  Africa  (Ross  1984),  tfiis  is  less  than  northern  hemisphere  G/anw/s. 

2-7  teelh  per  side.  One  TF  animal  had  2  small  upper  teeth.  Prefiminary  GIG  estimates  r^ 
from  2-2 V5  years;  the  maximum  age  known  in  this  species  is  34  years.  Of  13  slomadis  9  were 

empty.  The  others  had  meagre  quantities  of  squidheaks.  fish  bones  or  algae.  One  stomach 

wntained  five  plastic  bags  of  different  colors  and  sizes. 


UNiEXPECTED  SUBSTRUCTURING  IN  THE  EUROPEAN  HARBOUR  SEAL 
^PULATION  REVEALED  BY  MICROSATELLfTE  DMA  POLYMORPHISMS 

Goodman.  S.J.,  Al>len,  P.  and  Pemberton,  J.M. 

University  of  Cambridge.  Department  of  Genetics.  Downing  Street,  Cambridge. 
CB2  3EH.  England. 


The  1988  Phoctne  Distemper  Virus  (PDV)  epizootic  affecting  European  harbour 
seats  (Phoca  vitutina)  highlighted  ^e  lack  of  information  available  on  individual 
movements  and  genetic  relationships  between  subpopulations  in  this  species. 
Tagged  individuals  have  been  known  to  travel  substantial  distances,  up  to  SOOkm. 
If  emigration  followed  by  reproduction  is  common,  genetic  substructuring  will  be 
weak  or  nonexistent.  However,  a  striking  feature  of  the  PDV  epizootic  was  the 
variation  in  mortality  between  subpopulations,  a  contributing  explanation  for 
which  could  be  genetically  determined  differences  in  susceptibility. 

We  present  the  results  of  an  analysis  of  ONA  polymorphisms  at  microsatelHte 
loci,  which  demonstrate  that  the  European  harbour  seal  population  is  highly 
substructured,  indicating  a  low  effective  movement  of  breeding  individuals 
between  subpopulations.  To  date  all  loci,  originally  cloned  from  harbour  and  grey 
seals  {Hafichoerus  grypus),  with  refatively  low  heterozygosity  show  sigrrificant 
genotype  frequency  differences  between  subpopulations  in  different  parts  of  the 
North  Sea.  These  results  provide  the  necessary  preconditions  for  a  genetic 
contribution  to  mortality  in  the  PDV  epizootic.  We  intend  to  investigate  this 
possibility  further  by  looking  for  systematic  patterns  relating  genotype  and 
mortality  during  the  epizootic  both  across  and  within  subpopulations. 


THE  FIRST  WHALE  ECG  WITH  A  SELF-CONTAINED  TAG  AND.  RADIO  AND 
SATELUTE-LINKED  DEPTH  AND  HEART-MONITORING  TAGS  FOR  WHALES 
Goodyear,  J.D.,  and  Andrews,  R. 

Department  of  Zoology,  University  of  British  Columbia,  Vancouver  British 
Columbia,  Canada  V6T  1Z4 

A  digital  human  Holter  monitor  was  modified  and  incorporated  into  a  suction- 
attached  tag  for  recording  whale  heart  ECGs  wKhout  hardwire  connection  to  a 
boat  or  shore-based  recorder.  Software  and  hardware  options  allowed 
sampling  rates  to  240/sec  with  selectable  signal  input  resolution  from  1- 
lO/zvolts.  An  initial  test  on  a  beluga  whale  (Delphinaoterus  leucasl.  allowed  to 
swim  freely  within  a  large  aquarium  tank,  provided  several  clear  ECG  sequences 
from  a  sampling  rate  of  120/sec  and  resolution  of  1  pvolt.  Some  sequencos 
were  obliterated  by  noise  possibly  due  to  electric  aquarium  pumps  or  other 
sources.  The  same  tag  provided  a  clear  ECG  of  a  harbor  porpoise  (Phocoerta 
ohocoena)  held  out  of  water.  Two  suction  cups  were  modified  to  hold  the 
electrodes  which  were  placed  above  each  pectoral  fin  on  both  cetaceans.  A- 
third  electrode  was  fixed  to  the  housing  and  left  exposed  to  the  seawater. 
Field  placement  of  this  tag  onto  free-swimming  whales  wifi  be  done  by  pole 
which  wifi  limit  options  in  placing  the  electrodes.  Further  testing  on  aquarium 
animals  will  focus  on  optimizing  electrode  design  so  tags  can  bo  deployed  by  a 
pole  onto  free-swimming  whales.  A  second,  microprocessor-based  data  logger 
was  developed  for  interfacing  with  microprocessor-based  VHF  radio  and  Argos 
satellite-linked  transmitters  and  incorporation  into  a  whale  monitoring  tag.  This 
system  has  8  to  1 6  channel-sensor  capability.  The  data  logging  component 
was  successful  ir>  lab  tests.  VHF  and  satellite-linked  whale  tags  set  up  to 
record  and  retransmit  temperature,  depth,  heart  rate,  and  acceleration  wifi  be 
tested  on  free-swimming  whales  this  fall.  The  primary  support  for  this  research 
has  been  provided  by  the  Office  of  Naval  Research. 


PRELIMINARY  RESULTS  FROM  A  SURVEY  TO  ESTIMATE  DOLPHIN 
DENSITY  ON  THE  FRENCH  ALBACORE  TUNA  FISHING  GROUNDS  IN 
THE  EASTERN  NORTH  ATLANTIC, 

Goujort,  M.’,  Antoine,  L.’,  Collet,  A.^,  Desportes ,  G.*, 
Forcada,  J.*  and  Hammond,  P.® 

1  DRV/RH,  Centre  IFREMER  de  Brest,  BP  70,  29280  Plouzan#, 
France;  2  CNEf®<,  Port  des  Minimes ,  17000  La  Rochelle, 
France;  3  Kanalvej  114,  5000  Odense  C.  Denmark;  4  Dept  de 
Biologia  Animal,  Univ  de  Barcelona,  08028  Barcelona, 
Spain;  J  Sea  Mammal  Research  Unit,  NERC,  High  Cross, 
Madingley  Road,  Cambridge  CB3  OET,  UK. 


In  1992,  IFREMER  initiated  a  research  programme  to 
assess  any  ecological  risk  associated  with  the  French 
albacore  tuna  driftnet  fishery  in  the  eastern  North 
Atlantic.  An  integral  part  of  this  programme  is  to 
estimate  the  density  of  those  species  of  dolphins  taken 
incidentally  by  the  fishery. 

In  1993,  a  shipboard  sightings  survey  was  conducted 
during  July  and  August,  the  period  of  peak  activity  in 
the  fishery.  The  data  were  collected  and  analysed  using 
standard  line  transect  sampling  techniques,  with  the  aid 
of  the  recently  developed  program  DISTANCE. 

In  this  poster,  the  preliminary  results  of  the  survey 
will  be  presented. 
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CETACEAN  DISTRIBUTION  AND  ABUNDANCE  OFF  OREGON  AND 
WASHINGTON 

Greco,  Gregory  A.,  John  I.  Brueggenun,  Richerd  A.  Grotefendt,  C.  Edward  Bowlby, 
Michael  L.  Bonnell  and  Kenneth  C.  Balcomb,  IH. 

Ebasco  Environmental,  Bellevue,  Washington. 

Twelve  aerial  surveys  and  one  shipboard  survey  were  conducted  off  the  coasts  of 
Oregon  and  Washington  between  April  1989  and  September  1990  to  determine  the 
distribution,  abundance,  and  habitat  use  patterns  of  cetaceans.  A  total  of  14  species  of 
cetaceans  were  observed  during  the  study  which  included  381  mvsticetes  (6%)  and  5,892 
odontocetes  (94%).  Population  estimates  were  calculated  for  the  four  most  commonly 
observed  species:  Risso's  dolphins  (7,700),  Pacific  white-sided  dolphins  (38,000),  harbor 
porpoises  (4,800),  and  Dali’s  porpoises  (2,150).  We  found  gray  whales  to  migrate 
considerably  farther  offshore  than  previously  reported.  Sixty-eight  humpback  whales 
were  observed  in  the  study  area  between  May  and  November  and  were  most  frequently 
found  in  slope  waters.  Humpbacks  were  pbotoidentified  and  matched  with  whales 
previously  photographed  in  California  and  Mexico.  Risso's  dolphins  were  found  almost 
exclusively  in  slope  waters.  PaciEc  white-sided  rlolidrins,  the  second  most  corrrmonly 
observed  cetacean,  were  found  year-round,  with  densities  were  highest  during  the  spring. 
Pacific  white-sided  dolphins  were  distributed  across  several  depth  zones  but  were  most 
abundant  in  slope  waters,  except  during  spring  when  these  tlolphins  were  found  offshore 
in  large  groups.  Seasonal  changes  in  density  for  Risso’s  and  Pacific  white-sirled  dolphins 
suggest  north-south  rrwvements  between  California  and  the  study  area.  Northern  right 
whale  dolphins  were  found  in  the  study  area  during  all  seasons  except  winter  with  highest 
rlensities  occurring  in  slope  waters  during  the  fall.  Harbor  porpoise  were  found  year- 
round  in  the  stirdy  ruea.  Ninety-six  percent  of  the  sightings  occurred  in  shelf  waters  with 
5-30%  of  the  sightings  occurring  between  the  l(X>-m  and  200-m  isobaths  depending  on 
the  season.  Dali’s  porpoise  were  also  distributed  across  all  depth  zones  except  waters 
<  100  m  deep.  Distribution  shifted  seasonally  from  the  outer  shelf  (100-200  m)  in  the 
sununer  and  fall  to  offshore  during  the  winter  arrd  spring. 


IS  THE  HIGH  MORTALITY  OP  SOUTHERN  RIGHT  WHALES,  EUBALAEWA 
AUSTRALIS .  ALONG  THE  SOUTH  BRAZILIAN  COAST  DUE  TO  ANTHROPOGENIC 
FACTORS? 

Greig,  A.;  Socchl,  E.;  Zarbinl,  A.;  Dalla  Rona,L.;  Holler,  L.  and 
Barcelloa,  L. 

Huseu  Oceanogrifico  ’Prof.  Elldaer  da  Carvalho  Rloa',  C.P.  379 
Rio  Grande  RS  96500-970,  Brasil.  E.mallrKuaaufibrfurg.bltnat 

A  search  for  information  on  beachings  and  strandings  of 
southern  right  whales,  Eubalaena  australis,  and  expeditions  along 
the  beach  resulted  in  15  cases  in  the  period  from  1987  to  1992 
for  the  Rio  Grande  do  Sul  State  (RS)  coast  (29°19'S,  33°45'H). 
Mostly,  the  beachings  occurad  during  the  months  of  September  and 
October  but  have  also  been  recorded  for  the  and  of  August  and 
beginning  of  November,  coinciding  with  the  period  when  sightings 
of  this  species  are  more  frequent  in  the  Brazilian  coastal 
waters.  The  strikingly  high  mortality  rate  for  this  period, 
compared  to  previous  years,  reinforces  the  hypothesis  that  the 
number  of  this  group  of  southern  right  whales  is  increasing. 

Even  though  the  low  declivity  and  big  extension  of  the 
continental  shelf  of  RS  are  favorable  to  stranding  events, 
evidences  such  as  the  increment  of  the  local  marine  traffic  from 
1983  to  1992  and  great  part  of  the  whales  being  confirmedly 
beached,  one  of  these  whales  presenting  ship  propeller  marks  and 
another  the  body  cut  in  half  by  a  steel  cable,  suggest  that  the 
elevated  number  of  dead  whales  found  in  the  region  is  related  to 
human  activities. 


FROH  PLANKTON  TO  WHALES;  A  STUDY  IN  IDENTIFYING 
CHARACTBRISTICS  OF  dTACEAN  HABITAT 
Griffin,  R.B.  and  Griffin,  N.J. 

Graduate  School  of  Oceanography,  University  of  Rhode  Island, 
Narragansett,  RI  02882 

Distribution  of  cetacean  groups  around  bathymetric  (e.g. 
canyons,  shelf-edge)  and  oceanographic  features  (e.g. 
thernal  fronts)  have  been  hypothesized  by  several 
Investigators.  Marine  mammals  are  hypothesized  to  favor 
these  regions  of  high  physical  and  biological  gradient  due 
to  advantageous  trophic  considerations. 

During  the  period  01  JiRI  1993  to  02  JUL  1993,  the  Marine 
ManiiBl  Investigation  at  the  Woods  Hole,  MA  lab  of 
NQAA/NMFS/NET’SC  undertook  a  shipboard  survey  of  cetacean 
distribution  and  abundance  on  the  eastern  ai*3  southern  edges 
of  Georges  Bar*.  During  transects  of  the  study  area, 
(extending  from  the  Scotian  Shelf  to  Veatch  Canyon), 
concurrent  oceanographic  and  planktonic  data  were  collected. 

Data  are  being  analyzed  to  investigate  possible  physical 
and  biological  causes  for  a  suggested  positive  relationship 
of  cetacean  diversity  and  abundance  with  the  presence  of 
shelf-edge  canyon  environments.  Presented  here  are 
preliminary  results  of  analyses  of  relationships  between 
marine  itanmal  distribution  and  environmental  conditions 
present  in  the  Oceanographer  Canyon  region  of  Georges  Bank. 


UNDERWATER  SOUNDS  FROM  HELICOPTER  AND  AIRPLANE 
FLIGHTS  OVER  PACK  ICE  AND  REACTIONS  OF  SPRING-MIGRATING 
BOWHEAD  WHALES 

Greene,  C.R.',  Richardson,  W.J.^  and  Smultea,  M.A.^’ 

'Greeneridge  Sciences  Inc.,  4512  Via  Huerto,  Santa  Barbara,  CA  93110; 
^LGL  Limited,  environmental  research  associates,  P.O.  Box  280,  King  City, 
ON,  CANADA  LOG  IKO;  ’(present  address)  Ebasco  Environmental,  10900 
8th  Street  NE,  Bellevue,  WA  98(X)4. 

In  air,  aircraft  sounds  are  often  heard  by  people  at  long  distances.  Only 
sound  radiated  in  a  26“  cone  beneath  the  aircraft  couples  well  into  water. 

With  a  calm  sea,  sound  incident  outside  the  cone  is  reflected  back  into  the 
air.  Theory  also  predicts  that  aircraft  sound  underwater  will  be  strongest  at 
shallow  depths.  These  predictions  were  examined  in  flights  by  a  Bell  212 
helicopter  and  a  de  Havilland  Twin  Otter  fixed-wing  aircraft  over  an  ice  floe 
edge  near  Barrow,  AK,  during  spring.  The  results  showed  higher  levels  at 
lower  altimdes.  Rotor  blade  tones  (11  Hz  harmonic  family)  dominated  the 
sound  field  ahead  of  the  helicopter  and  tail  rotor  tones  (55  Hz  family) 
dominated  the  sound  field  beneath;  it  was  much  quieter  behind  the  helicopter. 
At  altimde  460  m,  hydrophone  depth  18  m,  the  helicopter’s  20-500  Hz  band 
level  was  103  dB  re  1  pPa  (9-s  average);  the  Twin  Otter  (with  propeller 
blade  tones  in  an  83  Hz  family)  was  3  dB  quieter.  No  sea  ice  effect  was 
noted.  Helicopter  passes  at  altimdes  £  150  m  and  lateral  distances  £5(X)  m 
elicited  obvious  reactions  by  bowheads  on  5  of  10  occasions.  As  in  sum¬ 
mer/fall.  direct  overflights  by  the  Twin  Otter  sometimes  elicited  hasty  dives 
or  mms  when  aircraft  altimde  was  £  150  m,  but  very  rarely  did  so  when 
altimde  was  460  m.  [Supported  by  Minerals  Management  Service] 


FIRST  EVIDENCE  FOR  COLOR  VISION  IN  DOLPHINS 
Ulrike  Griebel 

Department  of  Zoology,  University  of  Vienna, 
Althanstrasse  14,  A  -  1090  Vienna,  Austria 


Three  bottlenose  dolphins  were  trained  to  discriminate 
between  a  blue  and  a  r^  stimulus  light  in  a  two-choice  test 
situation.  The  intensity  of  the  two  color  stimuli  was 
adjusted  to  equal  subjective  brighmess  on  the  basis  of  the 
photopic  spectral  sensitivity  function  of  a  bottlenose 
dolphin.  Additionally  the  red  stimulus  intensity  was  varied 
randomly  in  three  steps  over  0.5  log.  units.  Two  of  the 
tested  animals  were  able  to  discriminate  the  short- 
wavelenght  stimulus  from  the  long-wavelength  stimulus. 
Obviously  for  dolphins  color  vision  has  some  importance 
for  contrast  enhancement  and  object  detection  in  a  limited 
photic  environment 


ACOUSTIC  CHARCTERISnCS  OF  AND  CONSPECIFIC  REACTIONS 
TO  AERIALBEHAVIORIN  HUMPBACK  WHALES.ONTHEIR  FEEDING 
GROUNDS  IN  THE  SOUTIffiRN  GULF  OF  MAINE. 

Griffiths,  R.C.’’ ,  Lapseritis  LM.’”*,  and  Weinrich,  M.T.* 

I  The  Cetacean  Ri»earch  Unit  P.O.  Box  JS9,  Gloucester  MA  01930 
^  Hampshire  College,  Amherst  MA  01(X)2^  Smith  College,  Northampton,  MA 
01063 

From  April-November  1991  and  1992,  underwater  recordinu  of  aerial 
behaviors  (spuming  and  non-spinning  breaches  and  flipper  slapping  in  hump¬ 
back  whales,  Megaptera  novaeangUae,  were  made  m  the  southern  Gulf  of 
Maine.  Recordings  were  made  within  200  m  of  active  whales  using  a 
hydrophone  sensitive  from  0.1  Hz  to  60  kHz.  Sound  signatures  produceoby 
aerial  behaviors  had  wide  band  widths  characteristic  of  non-tonal  sounds. 
Sounds  were  primarily  concentrated  in  the  low  frequency  range  (50-3(X)0  Hz) 
with  mean  peak  souncf  energy  at  287  Hzfor  slaps  (n=17)  and  1583  for  breaches 
(n=7).  The  duration  of  sounds  was  relatively  short  (0.02-0.1  sec)  and  was 
similar  for  both  activities  (0.7  sec  and  0.8  sec  respectively),  however,  slaps 
tended  to  have  two  separate  smaller  components  (0.02  sec  each),  whereu 
breaches  primarily  had  one  large  band.  Otientation  of  humpback  whales  in 
respect  to  conspecifics  engaged  in  aerial  activity  was  recorded  froin  July- 
October,  1991.  Orientation  was  broken  into  three  zones;  approach,  avoidwce, 
and  neutral.  Humpback  whales  did  not  approach  whales  engaged  in  either 
flipper  slapping,  tail  breaching  or  ginning  breach  activity  (P>0.05).  During  tail 
breaching,  ne^y  whales  significantly  maintained  a  neutral  orientation  to 
displaying  animals  (F^.()05).  Further  analysis  using  a  modified  Raleigh  test, 
indicated  that,  within  each  zone,  only  avoidance  orientation  was  definitive 
during  both  spinning  breach  (P<0.00 1)  and  flipper  slapping  displays  (P<0.00 1). 
For  tiul  breaching  events,  no  significant  clustering  in  any  zone  was  observ^. 
These  data  are  consistent  with  previous  studies  on  motivation  and  acoustic- 
structure  and  suggest  that  aerim  behavior  in  humpback  whales  contains  an 
aggressive  or  spacing  component  and  has  an  overall  dispersal  effect  in  this 
species. 
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COMPARISON  OF  VISUAL  VERSUS  PHOTOGRAPHIC  COUNTS  OF 
WALRUS  GROUP  SIZE 

Grolefendt,  R.,  Brueggeman,  J.,  Green,  G.,  Bowlby,  C.E.,  Smuiea, 
M.A.,  Rowlett,  R.,  and  Hossell,  C. 

Ebasco  Environmental,  10900  NE  8th  St.,  Bellevue,  WA  98004-4405 


Aerial  surveys  to  monitor  walrus  movement  in  the  presence  of  oil 
exploration  were  conducted  in  the  Chukchi  Sea  oil  Barrow,  Alaska, 
during  1989,  1990,  and  1991.  The  primary  method  of  assessing  walrus 
numbers  was  visual  estimation  of  group  size  by  trained  marine  mammal 
observers  stationed  on  both  sides  of  a  DeHavilland  Twin  Otter  aircraft.  As 
a  secondary  method  lor  estimating  walrus  numbers,  we  developed  an 
aerial  photographic  system  with  design  assistance  from  the  Canadian 
Wildlife  Service.  Using  a  9"  x  9"  format  aerial  camera  and  a  video  camera 
mounted  in  the  aircraft  belly,  photographs  were  taken  simultaneous  to 
observer  estimates.  The  strip  covered  by  the  camera  was  defined  lor 
various  altitudes  and  observers  classified  Iheir  counls  as  "in"  or  "out"  of 
the  camera  strip.  Preliminary  comparison  of  visual  versus  photographic 
counts  of  walruses  indicate  that  count  discrepancies  increase  with 
increasing  group  size,  primarily  among  walrus  groups  of  >10  animals. 
Photography  is  the  sole  method  used  to  estimate  walrus  abundance  by 
the  Canadian  Wildlife  Service  due  to  the  documented  error  associated 
with  observer  counts.  Our  preliminary  results  tend  to  confirm  this  error. 


DIFFERENTIAL  RELATIONSHIPS  AMONG  BOTTLeiOSE 
DOLPHIN  (Tursiops  tnmcatus)  CALVES  AND  ADULTS  IN  A 
CAPITVE  COLONY 
Gubbins,  Cara  M. 

San  Francisco  State  University,  San  Francisco,  CA,  and 
Project  Circe,  Marine  World  Africa  USA,  Vallejo,  CA. 

Development  of  behavior  and  social  affiliations  of  two 
captive-bom  bottlenose  dolphin  (Tusiops  truncatus) 
calves  was  recorded  using  point  sampling  from  birth 
through  the  first  year.  Coefficients  of  association  between 
each  calf  and  each  of  the  other  dolphins  present  in  the 
tank  (up  to  seven  total  animals)  differed  over  time  and 
between  focal  calves.  Differences  in  coefficients  of 
association  between  each  of  the  calves  and  each  of  the 
adult  males  are  related  to  paternity.  Further  analysis  will 
determine  the  influence  of  related  versus  unrelated  adult 
males  and  females  on  infant  behavioral  development. 


AN  UNUSUAL  PORPOISE  IPHOCOENA  PHQCQENA  AND  PHOrOENOIDES 
DALLII  MORTALITY  EVENT  IN  SOUTHERN  BRITISH  COLUMBIA 
Guenther,  Tamara  J.',  Baird,  R^in  W.’  ’,  Lewis,  Ron  J.’,  McAdte, 

Malcolm  L.',  and  Cornish,  Tracy  E.' 

'Marine  Mammal  Research  Groi^),  Box  6244,  Victoria,  B.C.  V8P  SLS 
^Department  of  Biological  Scierw:es,  Simon  Fraser  University, 

Burnaby,  B.C.  V5A  1S6 

’Animal  Health  Centre,  1874  Gladwin  Road,  Box  100,  Abbotsford,  B.C. 
V2S  4N8 

Between  10  April  and  7  June  1993,  24  dead  porpoises  (10  Dali's 
porpoise,  9  harbour  porpoise,  5  uniderttified)  were  recorded  in  the  area 
from  Victoria  to  Jordan  River,  along  the  south  arKi  southwest  coasts  of 
Vancouver  Island,  B.C.  Over  the  previous  six  years,  with  similar  levels  of 
observer  effort,  an  average  of  2.3  (range  1*4)  dead  porpoises  had  been 
found  in  this  area  In  the  equivalent  period  each  year.  Comparisons  of 
sighting  records  of  porpoises  during  this  period  with  sightings  from 
previous  years  indicates  the  large  number  of  animals  during  1993  is  not 
due  to  an  influx  of  porpoises  into  the  area.  Necropsies  were  undertaken  on 
17  animals,  with  samples  collected  for  histopathoiogy,  toxicology, 
bacteriology,  virology,  and  biotoxin  analysis.  Cause  or  causes  of  the 
mortality  event  remain  undetermined.  Stomachs  contained  fish  otoliths, 
squid  beaks,  euphausiids,  or  were  empty,  but  none  contained  fleshy 
remains  of  fish  or  squid.  One  sample  of  stomach  fluids  analyzed  for 
biotoxins  was  negative.  Microscopic  evaluation  of  tissues  demonstrated 
frequent  parasitic  infections  but  no  specific  indication  of  other  infectious 
agents.  Limited  microbiological  examinations  were  unrewarding.  Levels  of 
organochlonnes  and  heavy  metals  were  within  the  usual  range  for  these 
species  in  this  area. 


IDENTIFICATION  OF  THE  HUMPBACK  WHALE  POPULATION  ALONG 
THE  ECUADOREAN  COAST  1990  -  1992. 

Haase,  J.M.B.,  and  Felix,  F. 

Fundacidn  Ecuatoriana  para  el  Estudio  de  Maralferos  Marinos. 
P.O.Box  09-01-6637.  Guayaquil,  Ecuador. 

Since  1990  the  Ecuadorean  Foundation  for  the  Study  of  Marine 
Mammals  (F.E.M.H.)  has  started  a  data  bank  by  collecting 
observations  and  flukeshots  on  a  small  scale.  The  study  was 
mainly  carried  out  near  La  Plata  Island  (OO^IS'  S,  81*06'  W) 
where  the  animals  seem  to  concentrate  frequently  during  their 
presence  along  the  ecuadorean  coast  between  May  and  October,  with 
some  variation  in  date  of  arrival.  In  1991  many  individuals 
arrived  in  June,  about  two  weeks  earlier  than  in  1990  and  1992. 
Although  mothers  with  calves  have  been  observed  it  is  not  sure 
that  the  study  area  forms  part  of  the  calving  grounds.  Besides 
recording  songs,  a  total  of  23  humpback  whales  could  be 
photographed.  One  individual  was  photographed  near  La  Plata 
Island  during  the  "Siben  Expedition"  in  1988  and  resighted  in 
1992.  Quite  remarkably,  no  whale  registered  in  Ecuadorean  waters 
could  be  identified  yet  in  the  extensive  catalogue  of  whales  that 
reach  Gorgona  Island  in  Colombia,  Just  500  km  more  to  the  north. 


SHIP  STRIKES  ON  RIGHT  WHALES  IN  COASTAL  WATERS 
OF  THESE  UNITED  STAIKS:  A  PARADIGM  FOR  ACTION 

Hain,  J.H.W. 

National  Marine  Fisheries  Service,  Woods  Hole,  MA 

3iip  strikes  on  right  whales  in  coastal  waters  of  the 
southeasteni  U.S.  are  a  major  factor  impeding  recovery  of  this 
most  endangered  spedes.  Because  of  the  small  population 
(-325)  and  the  low  calf  production  (-lO/yr),  the  1-3  ship  strikes 
per  year  in  these  waters  are  serious.  In  recent  years,  nine 
agendes  and  institutions  have  joined  in  a  mitigation  and 
research  program.  Msgor  components  are:  1)  the  education  of 
mariners,  2)  establishment  of  an  “early  warning  network”  that 
reports  the  presence  of  right  whales  in  and  near  shipping 
m^as,  and  3)  research  to  supply  the  facts  required  by 
management  dedsions.  ITie  research  indudes  aerial  surveys 
(fixed-wing  aircraft  and  airships),  direct  monitoring  of  vessel 
traffic,  and  characterization  of  right  whales  on  these  wintering 
grounds.  Even  though  the  problem  is  as  well-defined  and 
manageable  as  sdentists  and  managers  are  ever  likely  to 
encounter,  recent  results  suggest  thit  1)  the  right  whale 
occupation  of  this  habitat  is  somewhat  different,  and 
2)  the  management  issues  more  complex,  than  originally 
suspected.  Increased  vigor,  focus,  and  collaboration  will  be 
required  to  make  satisfactory  progress.  Only  then  will  this 
work  serve  as  a  paradigm  for  otl^r,  perhaps  more  complex, 
contemporary  sdence  and  manaigement  problems. 


THE  DIET  OF  GREY  SEALS  FRC»1  ORKNEY  AND  THE  HEBRIDES  OFF 
THE  NORTH  AND  WEST  COASTS  OF  SCOTLAND. 

Hall,  A.J.  and  HamDond ,  P.S. 

Sea  Mammal  Research  Unit,  Natural  Environment  Research 
Council.  High  Cross,  Madingley  Rd,  Cambridge  CB3  0£T,  UK. 

Almost  100,000  grey  seals  breed  around  Britain,  of 
which  75,000  are  associated  with  the  Orkney  and  Hebrides 
island  groups.  The  population  has  been  increasing  for 
several  years  and  is  an  important  marine  predator  in 
British  waters. 

We  investigated  the  diet  of  grey  seals  by  analysis  of 
hard  remains  found  in  over  1,700  faecal  samples  collected 
in  spring,  summer  and  autumn  of  one  year  throughout  the 
island  groups.  Reduction  in  otolith  size  as  a  result  of 
digestion  was  corrected  for  using  experimentally  derived 
species-specific  digestion  coefficients. 

The  contribution  to  the  diet,  by  weight,  of  sandeels 
(Aramodytidae)  was  >40^  in  Orkney,  20%  in  the  outer 
Hebrides  but  <5%  in  the  inner  Hebrides.  Gadids  (34-53%) 
and  flatfish  (11-21%)  were  more  consistently  found  but 
the  dominant  species  varied  by  area  and  season.  Conger 
eels  were  foimd  only  in  the  Hebrides;  pelagic  schooling 
fish  and  cephalopods  only  in  the  inner  Hebrides.  No 
evidence  of  predation  on  salmonids  was  found. 

Mature  fish  of  a  number  of  species  were  more  prominent 
in  the  diet  when  spawning  and,  in  some  species,  larger 
fish  were  taken  when  they  were  most  prevalent  in  the 
diet,  suggesting  some  degree  of  prey  selectivity. 
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RECENT  DEVELOPMENTS  IN  THE  TUNA-DOLPHIN  ISSUE 
Hall,  Martin  A. 

Inter-American  Tropical  Tuna  Commission,  c/o  Scripps  Institution 
of  Oceanography,  La  Jolla  CA  92037 

Dolphin  mortality  incidental  to  the  tuna  purse-seine  fishery  of 
the  eastern  Pacific  Ocean  continued  to  decline  in  1992  and  1993. 
The  estimated  mortality  in  1992  was  15,470,  almost  a  90%  reduction 
since  1986  (133,174).  The  decline  is  due  mainly  to  improvements  in 
fishermen's  performance,  brought  about  by  better  training,  higher 
motivation,  and  the  adoption  of  an  international  program  that 
imposed  dolphin  mortality  limits  on  each  vessel.  The  mortality  per 
set  (MPS)  has  been  reduced  from  13  in  1986,  to  1.5  in  1992,  and  is 
projected  to  be  <0.5  in  1993.  If  the  effort  and  MPS  remain  stable, 
the  projected  mortality  for  1993  will  be  about  5,000. 

The  research  focus  has  shifted  in  recent  years  as  well,  with  more 
emphasis  on  improving  purse-seining  and  developing  alternative 
fishing  methods.  This  renewed  emphasis  has  initiated  research  into 
the  broader  effects  of  fishing  on  the  ecosystem.  Alternative  fishing 
methods  are  being  compared  not  only  on  the  basis  of  dolphin 
mortality,  but  on  the  amount  of  bycatches  of  other  species  and  the 
effects  on  tuna  populations.  As  an  example,  an  ecological 
comparison  of  different  types  of  purse-seine  sets  will  be  presented. 


POSTBREEDING  MOVEMENTS  OF  WESTERN  ATLANTIC  GREY  SEALS 
AS  REVEALED  BY  SATELLITE  TELEMETRY. 

M.O.  Hammill',  K.  Kovacs*,  and  C.  Lydersen’.  'Dept.  Fisheries  & 
Oceans,  Mont-Joli,  QC,  Canada.  ^Biology  Dept.,  University  of 
Waterloo,  Waterloo,  ON,  Canada.  "Dept,  of  General  Physiology, 
University  of  Oslo,  Norway. 


The  northwest  Atlantic  grey  seal,  Halichoerus  orvpus,  population  is 
increasing  rapidly,  raising  concerns  about  their  impact  on  commercial 
fish  stocks.  Half  of  this  population  breeds  on  the  pack  ice  in  the  Gulf 
of  St.  Lawrence  during  December-February. 

Satellite  transmitters  were  attached  to  3  adult  males  on  the 
whelping  patch  in  January.  All  animals  moved  into  the  Atlantic  Ocean 
by  23  February,  where  they  remained  over  shelf  waters  ( <  300  m)  off 
the  coasts  of  southern  Newfoundland  and  eastern  Nova  Scotia  until 
transmissions  ceased  during  late  April-early  May.  A  total  of  56,066 
dives  were  registered.  Significant  changes  (p<0.05)  were  observed 
between  months  in  both  the  frequency  distribution  of  dive  depths  and 
dive  durations.  While  in  the  Gulf,  and  presumably  associated  with 
whelping  females,  73-89%  of  the  dives  were  <20  m,  and  81-95% 
were  <  5  min.  After  leaving  the  Gulf,  animals  began  diving  deeper  and 
for  longer.  Although  54-91  %  of  dives  were  still  <  5  min  the  proportion 
of  dives  <20  m  decreased  to  35-69%,  depending  on  the  animal  and 
month.  Maximum  depth  recorded  was  268  m,  but  dives  >200  m 
accounted  for  <  1  %  of  the  total  number  of  dives. 


FINE  SCALE  FORAGING  OF  INDIVIDUAL  GREY  SEALS  RELATED  TO 

BATHYMETRY  AND  SEA  BED  SEDIMENT  TYPE 

Hammond,  P.S.,  McConnell,  B.J.  and  Fedak,  M.A, 

Sea  Mammal  Research  Unit,  Natural  Environment  Research 
Council,  High  Cross,  Madingley  Rd,  Cambridge  CB3  OET ,  UK 

Studies  of  diet  compos'ition  and  analyses  of  dive 
profiles  have  shown  that  grey  seals  forage  at  or  near  the 
sea  bed.  Telemetry  has'  also  shown  that  the  movements  and 
behaviour  at  sea  of  grey  seals  as  a  population  are  highly 
variable.  In  this  presentation,  we  address  two  specific 
questions;  can  foraging  areas  he  characterized  by 
bathymetry  or  sea  bed  sediment  type;  how  much  separation 
of  foraging  areas  is  there  among  individuals? 

From  August  1991  to  January  1993  we  tracked  14  grey 
seals  from  the  Fame  Islands  off  NE  England  using  SMRU- 
designed  ARGOS  dataloggers,  giving  a  total  of  1428  days 
of  location,  dive  depth  and  swimming  speed  data.  Three 
seals  made  movements  of  300  km  or  more  to  other  major 
haul-out  sites.  All  except  one  animal  used  the  Fames 
most  of  the  time  as  a  'home  base*  between  foraging  trips 
mostly  to  a  limited  area  within  30  km  of  the  Islands. 

Sea  bed  sediment  close  to  the  Fame  Islands  is  a 
patchwork  of  gravel,  sand  and  mud.  Foraging  locations 
were  clustered  in  areas  of  sand  containing  5-30%  gravel; 
the  sediment  type  preferred  by  sandeels,  a  major  prey 
item  of  grey  seals  in  this  area.  Bathymetry  was  not 
important.  Several  seals  foraged  in  two  small  areas  but 
individuals  generally  used  slightly  different  areas 
indicating  a  degree  of  separation  on  a  fine  scale. 


AN  ARTICULATED  SKELETON  OF  A  BALEEN  WHALE  FROM  THE  UPPER 
MIOCENE  OF  THE  GERMAN  LOWER  RHINE  EMBAYMENT 
Hampe,  0. 

Institut  fur  Geowissenschaften,  LE  Palaontologie, 
Johannes  Gutenberg-Universitat,  D-55099  Mainz 


RECENT  STRANDINGS  OF  GUADALUPE  FUR  SEALS 
(ARCTOCEPHALUS  TOWNSENDl)  FROM  CENTRAL  CALIFORNIA 
Hanni,  K.D.1,  Long,  D.J.7,  and  Morgan,  L.E.1 

^The  Marine  Mammal  Center,  Sausalito,  CA  94965,  ^Dept.  of  Integrative 
Biology,  Univ.  of  California,  Berkeley,  CA  94720 


A  new  discovery  of  a  basal  balaenopterid  whale  from  the 
Neogene  of  W-Germany  postmortal ly  attacked  by  isurid 
sharks  was  excavated  during  the  late  1980s.  The  skeleton 
was  found  embedded  in  a  block  of  tertiary  sands  trans¬ 
ported  by  inland  ice  during  the  Saalian  glacial  period, 
the  reason  why  this  material  became  rather  crushed. 
Although  this  specimen  is  nearly  complete,  the  determi¬ 
nation  of  the  genus  is  problematical  in  fact  of  its  pre¬ 
servation.  The  occipital  region  is  totally  destroyed. 
The  comparable  characteristics  are  mainly  limited  to  the 
general  proportions  of  the  cranium  with  special  con¬ 
sideration  on  the  outlines  of  the  isolated  squamosal  and 
the  elongation  of  the  premaxillaries.  Furthermore,  the 
involUcrum  of  the  right  bulla,  the  posterior  process  of 
the  periotic,  the  mandibular  in  part  and  postcranial, 
the  morphology  of  the  axis  and  the  humerus  are  useful 
for  comparison.  Another  difficulty  to  classify  this  ba¬ 
laenopterid  more  precisely  exists  on  exceedingly  few 
anatomical  differentiations  in  general  within  the  fossil 
record  of  related  whales  due  to  functional  adaption 
going  hand  in  hand  with  an  apparently  high  degree  of 
variation  in  several  genera. 


The  Guadalupe  hir  seal  (Arctocephalus  townsendi)  was  hunted  to  near 
extinction  before  natural  history  and  historical  ranges  were  documented. 
The  population  is  centered  on  Guadalupe  Island,  Mexico,  but  records  from 
California  have  become  more  frequent  in  recent  years.  We  report  on  six 

California  coast.  These  include  one  dead  adult  female,  one  live  juvenile 
male,  and  four  live  juverule  females.  Four  of  the  five  juveniles 
subsequently  died.  Stranding  sites  range  from  the  Russian  River  near 
Jenner,  Sonoma  County,  south  to  Salinas  River  State  Beach,  Monterey 
County.  Emaciation,  anemia  and  dehydration  were  probable  causes  of 
stranding  in  all  of  the  juvenile  animals.  Dietary  items  recovered  post 
mortem  included  the  teaks  of  the  squids  p;)ligo  opalescens  and 
Gonatopsis  sp.  from  one,  the  beaks  of  the  squid  Onychoteuthis 
borealijaponica  from  two  others,  arKl  the  remains  of  a  common  murre, 

Uria  allgae.  taken  from  the  body  cavity  of  the  adult  female.  Two  of  the 
six  animals  were  involved  in  fisheries  interactions  as  exhibited  by  hooks 
recovered  ante  mortem  from  one  and  net  abrasions  on  the  fur  of  another. 
Hypotheses  for  northern  records  include  an  increase  in  the  population  at 
Guadalupe  Island  and  natural  post-weaning  dispersal  of  juvenile 
Arctocephalus.  combined  with  periodic  El  Nifto  events. 


TEMPERATURE  EFFECTS  ON  THE  BREEDING  DISTRIBUTION  OF  GRE^ 
SEALS  {Halichoerus  grypus) 

Hansen,  S. 

Department  of  Zoology,  University  of  Guelph,  Guelph, 

Ontario,  Canada  NIG  2W1 

Metabolic  rates  of  six  female  grey  seal  (Hslichoerus 
grypus)  pups  were  measured  during  the  post-weaning  fast  at 
air  temperatures  between  -15  and  30*C.  The  mean  thermal 
neutral  zone  (TNZ)  extended  from  a  lower  critical 

temperature  (Tig)  of  -7.1  +  0.6*C  to  an  upper  critical 
temperature  (Tug)  of  22.6  +  1.0’C.  Within  the  TNZ,  mean 
testing  metabolic  rate  (RKR)  was  1264.1  +  49.0  kcal  d'^, 
approximately  1.1  times  the  value  expected  for  adult 
homeotherms  of  similar  body  mass  (mean  mass  =  40.9  +  1.2 
kg) ,  and  relatively  lower  than  the  value  observed  in  the 
same  animals  following  the  onset  of  feeding  (2562.7  +  123.0 
kcal  d"^,  mean  mass  =  53.3  ^  2.2  kg)  .  For  grey  seal 

populations  that  reproduce  during  winter  ninths  in  the 
eastern  and  western  Atlantic,  and  in  the  Baltic  Sea,  the 
Tie  closely  corresponds  with  the  coldest  mean  monthly  air 
tenperature  at  the  northern  end  of  their  breeding 

distribution.  For  late,  suEmner-breeding  grey  seals  on  the 
coast  of  Brittany,  France,  the  T«e  corresponds  with  the 
mean,  warmest  month,  air  teirperatures  near  the  southern 
limit  of  their  breeding  range.  These  observations  are 
consistent  with  the  hypothesis  that  ambient  air 
temperatures  limit  the  breeding  distribution  of  grey  seals 
through  their  thermoregulatory  effects  on  small  pups  before 
they  enter  the  water. 


OBJECT  REPRSSEIfTAllON  IN  THE  BOTTLENOSED  DOLPHIN 
(TirnsrOPS  TNDNCATUS) 

Harley,  H.  E,^.  Reitblat.  H.  L.^,  and  NacktlgaU.  P.  E.^ 

^Dept.  of  Psychology,  Rc^lns  (College,  1 000  IMt  Avenue,  Winter  Park,  FL 
32789:  ^DepL  of  Psychology ,  University  (^Hawaii,  2430  Campus  Rd, 
Honolulu,  HI  96822:  ^NCCOSC,  Hawaii  InstUute  of  Marine  Btologu,  PO  Box 
1106,  Ka&ua,  HI  96734 


Dolphins  can  recopiize  objects  fay  means  o{  echolocatlon.  They  may 
accomplish  this  task  ^  matching  the  sound  they  receive  in  an  echo  with 
a  stof^  representation  of  that  sound.  Alternatively,  dolphins  may  create 
object'bas^  refX’esentatlons  In  which  Information  about  a  parMrnlar 
okHect  is  represented  regardless  of  the  seusoiy  aystem  through  wUch  that 
inionnation  was  received.  Data  counted  with  a  dolphm  trained  to 
successful^  match  objects  using  vlsiou  akme.  echolocatlon  alone,  and 
both  echolocatlon  and  vIsKhi  auj^rt  the  second  altemattve  as  the  best 
description  of  object  representatloa  in  the  bottlenosed  do^ihln.  A  model 
of  object  representatloa  in  the  dolphin  wlQ  be  presented. 


F(^OTANTS  AND  POPULATION  DYNAMICS  OF  HARBOR  SEALS  IN  SAN 
FRANCISCO  BAY. 

Marvay,  J.T.  and  Kopec,  A.D. 

Moss  Landing  Marine  Laboratories,  P.O.  Box  4S0,  Moss  Landing, 
CA  95039 


The  relationship  between  pollutants  and  population  changes 
and  movements  of  harbor  seals  was  examined  in  San  Francisco 
Bay.  The  isolated  southern  portion  of  5F  Bay  was  used  during 
pupping  and  molt.  Numbers  near  the  mouth  of  the  bay  increased 
from  Nov  through  Mar,  coincident  with  winter  runs  of  herring. 
Males  dominated  one  haul*-out  site  throughout  the  year 
(mean«86%  males,  SE«0.02,  n«109),  and  females  moved  to  this 
site  from  Hay  through  July.  Harbor  seals  radio~tagged  (n»57) 
in  the  south  bay  consistently  remained  there  during  pupping 
and  molt  but  used  other  haul-out  sites  during  fall/winter. 
There  was  limited  movement  outside  SF  Bay,  thereby  increasing 
exposure  of  harbor  seals  to  pollutants  in  the  estuary. 

Elevated  PCB  residues  in  blood  of  harbor  seals  in  1989/90 
prompted  analysis  of  PCB  congeners  for  samples  in  1991/92. 
Mean  wet  wt  of  total  PCB  was  51.8  ppb  (SE»10.7).  PCB  congener 
153  was  approximately  30%  of  the  total  PCB  burden  (mean>:14.6 
ppb,  SE»  2.7).  Blood  lipid  concentrations,  dete:bnined  using 
methylene  chloride  extraction,  were  a  mean  0.494%  (SE»0.026). 
Additional  analyses  included  selected  trace  elements, 
indicators  of  PCB  toxicity,  and  reproductive  hormones.  Some 
PCB  levels  were  the  greatest  reported  in  the  literature  and 
may  be  affecting  this  population. 


PREY  OF  HARBOR  SEALS  IN  NORTIffiRN  CALIFORNIA  BASED  ON  raCAL 
ANALYSIS  USING  NEW  PROCESSD4G  AND  IDENTIFICATION  PROCEDURES 
Hanson,  Linda  C. 

Bkdogy  Defmtm^  Sonoma  Stale  University,  Rohnert  P^-k,  CA  94928 

Scat  samples  (n=159)  were  ccdl^ted  from  Sq}tember  1989  though  August  1990  at 
the  mouth  the  Rushan  River,  Califcffnia,  to  determine  the  prey  of  harbor  s^s  at  that 
site.  The  sample  were  cleaned  u^g  the  elutriating  process  developed  at  the  Pacific 
Biological  Station  of  the  Dei^rtmem  of  Fisheries  tuid  Oceans  m  Nanaimo,  British 
Colmnbia  In  addition,  rather  than  relying  on  selected  elements  such  as  otoliths,  lamprey 
jaws,  and  cephalopod  beaks,  all  elements  found  in  the  scat  were  used  to  identify  prey.' 
This  allowed  specie  with  delicate  otoliths  which  are  likely  to  erode  during  (Ugedion  and 
paroally  consumed  prey  items  to  be  idrat^ed  uskig  otho^  skeleud  remains  in  the  scat , 

Comparison  between  the  two  identification  methods  showed  all  teleost  fish,  even 
those  with  more  robust  otoliths,  wotdd  have  been  under-reprinted  using  only  otoUdis 
for  identification,  wl^e  sp^ies  id^fied  by  elements  mcne  r^istant  to  digikm  (teeth  or 
b^ks)  would  have  been  exaggerated  in  dietary  impormnee. 

Data  showed  a  diverse  diet  with  seasonal  shi^  in  die  frequency  of  occurren^  of  prey 
items,  but  flatfish,  octopus,  hake,  hagfish,  and  midshipmra  were  the  most  common  prey 
remains  found  in  the  scats  annually.  Cusk-eel,  smelt,  herrmg,  skme  and  perch  were 
seasonally  importmi't,  appearing  m  more  than  25%  of  the  s^ples  collect^  in  some 
seasons.  The  seasonal  shifts  in  the  frequency  of  occunence  of  midshipmen  and  h^e 
suggied  nocturnal  (^fsbore  feeding,  ^  d^  the  predafion  on  hagfish. 

The  high  frequency  of  occinrence  for  lake  arid  hagfish  had  not  previo^y  been  reported 
for  Califomia  harbOT  seals  and  is  likely  a  reflection  of  the  diffinces  that  em^e  when  a 
variety  elements  are  used  to  m^e  prey  identification.  A  high  propention  (75%)  of  die 
hake  remains  were  identified  frtnn  skeletal  elements  oth^  dian  otoliths,  and  h^fish 
identification  utilized  both  teeth  and  cartilage  strips.  These  findings  imply  a  greater 
reliance  by  local  harbrN  seals  on  these  two  food  sources  than  previously  thought 

'  Prey  identiTicaiion  by  Pecific  Ideniifictiion,  Victoria.  B.C..  Canada 


DEMOGRAPHICS  AND  POD-SPLITTING  IN  THE  NORTHERN  RESIDENT 
KILLER  WHALE  (Orclnus  orca)  POPULATION  IN  BRITISH  COLUMBIA 

Harms,  E.E.R. 

Department  of  Zoology,  University  of  British  Colmabia, 

6270  University  Boulevard,  Vancouver,  B.C.  Canada,  V6T  1Z4 

The  resident  killer  whales  in  B.C.  and  Washington  State 
are  organized  in  matrilineal  units  which  are  very  stable 
over  time.  Only  a  few  cases  of  pod-splitting  have  been 
reported  (Bigg  et  al.  1990).  My  initial  aasumptioo  is  that, 
since  the  groups  are  so  strictly  matrillineal  in 
organization,  the  matriarchs  are  important  in  pod  dynamics 
and  pod  structure.  I  am  examining  a  20  -  year  data  set 
on  whale  sightings  for  effects  of  demographic  events,  such 
as  matriarchs  deaths,  on  pod  organization.  Preliminary 
results  show  that  pod  cohesion  (the  proportion  of  a  group 
seen  in  any  session)  is  uneffected  by  the  death  of  a 
matriarch.  Further  longitudinal  analysis  will  examine 
association  patterns  and  their  changes  among  Individuals. 
The  goal  is  to  gain  insight  into  the  causes  and  Influences 
in  pod-splitting/  pod  cohesion. 


HEAVY  METALS  IN  VERTEBRAE  OF  TURSIOPS  TRWCATUS 

STRANDED  ALONG  THE  TEXAS  COAST 

Haubold,  E.M.',  Cowan,  D.’’^,  Okorodudu,  A.O.^,  Ferrell,  S.', 

Christopher,  T.',  Tripp,  A.R.‘ 

*Texas  Marine  Mammal  Stranding  Network,  Texas  A&M  University  at 
Galveston,  Galveston,  TX  77551  and  ^Department  of  Pathology,  University 
of  Texas  Medical  Branch  at  Galveston,  Galveston,  TX  77555-0588. 

Heavy  metals  were  analyzed  in  vertebrae  of  bottlenose  dolphins  {Tursiops 
truncatus)  which  str^ded  along  the  Texas  coast  from  1991  through  1993. 
Samples  were  collected  and  frozen  in  plastic  ziploc  bags  by  the  Texas 
Marine  Mammal  Stranding  Network.  Dried,  ground  bones  were  digested 
with  a  nitric  and  sulfuric  acid  solution  and  heat.  The  digests  were  then 
analyzed  by  atomic  absorption  spectrophotometry  for  cadmium  (Cd),  copper 
(Cu),  mercury  (Hg),  lead  (Pb),  and  zinc  (Zn).  Animals  in  all  states  of 
decomposition  were  analyzed  with  the  assumption  that  bone  decomposition 
would  not  greatly  affect  metal  concentration. 

Percent  moisture  was  cakulated  and  ranged  from  5%  to  42%.  Meta! 
concentrations  are  reported  in  ^g/gm  (ppm)  dry  weight.  Animals  less  than 
225  cm  in  length  had  concentrations  of  Hg  and  Pb  below  0.20  ppm.  In 
^imals  with  lengths  greater  than  225  cm  these  concentrations  increased  up 
to  1.1  ppm  Hg  and  1.3  ppm  Pb.  Cd,  Cu,  and  Zn  levels  did  not  appear  to 
correlate  with  length.  Cadmium  levels  were  low  and  had  the  least  variation 
of  the  metals  analyzed  widi  a  mean  and  standard  deviation  of 
0.003+0.001  ppm.  The  range  of  copper  was  0.5-4.5  ppm  with  a  mean  of 
1.13  ppm.  Zinc  ranged  from  372-621  ppm  and  averaged  483.5  ppm. 
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THYROID  HORMONE  DYNAMICS  DURING  THE  NURSING  PERIOD  IN 
HARBOR  SEALS,  Phoca  vltullna 
Haulena,  H. ,  St.  Aubin,  D.  J.,  Dulgnan,  P.  J., 
Patterson,  M.  C.,  and  *Bowen,  W.  D. 

Department  of  Pathology,  Ontario  Veterinary  College, 
University  of  Guelph,  Guelph,  Ontario  NIG  2W1 
‘Bedford  Institute  of  Oceanography,  Department  of 
Fisheries  and  Oceans,  Dartmouth,  Nova  Scotia  B2Y  4A2 


The  post-natal  period  in  phocid  seals  is 
metabolically  demanding,  requiring  mobilization  of 
maternal  energy  stores,  transfer  through  milk,  and 
subsequent  deposition  In  the  pup.  Thyroid  hormones  (TH) 
may  be  important  modulators  of  these  processes ,  and 
consequently  ve  monitored  circulating  levels  of  free  and 
total  thyroxine  (T*)  and  triiodothyronine  (T3) ,  and 
reverse-Tj  in  9  free-living  female  harbor  seals  f Phoca 
vitulina)  and  their  pups  for  up  to  25  days  after  birth. 
Neonatal  levels  of  all  hormones  were  significantly 
(p<0.01)  higher  in  the  pups  than  in  their  mothers, 
decreasing  progressively  to  maternal  levels  by  the  end 
of  lactation.  Particularily  high  concentrations  of  rTs 
in  the  pups  suggest  Inactivation  of  TH,  allowing 
deposition  rather  than  consumption  of  maternally-derived 
energy.  Low  free  hormone  levels  in  the  mothers  early  in 
lactation  may  reflect  elevated  hormone'blnding  plasma 
proteins,  and  create  a  functional  hypothyroid  state. 
The  findings  highlight  the  role  of  endocrine  systems  in 
regulating  metabolism  through  this  critical  period. 


METHODS  FOR  ISOFLURANE  INHALATION  ANESTHESIA  IN  MARINE  MAMMALS 
Heath  RB,  Calkins  D.  DeLong  R,  Taylor  W,  Spraker  T,  McAllister  D; 
Alaska  Dept  Fish  and  Game  333  Raspberry  Rd  Anchorage  AK  99502 
National  Marine  Mammal  Lab  7600  Sand  Point  Way  Seattle  WA  98115 

To  enable  multiple  surgical  procedures,  32  Steller  sea  lions, 
Eumetopias  jubatus  ,  were  anesthetized  in  field  conditions  with 
isoflurane  anesthesia  after  telazolfl  (tiletamine  HCL  and  zolazepam 
HCL]  restraint.  Eumetopias  adult  females  and  sub-adults  were 
carefully  darted  from  rookeries  with  Telazol  1.6  to  2.5  mg/kg  and 
either  briefly  masked  or  directly  intubated  with  20  mm  cole  equine 
endotracheal  tubes.  After  intubation  they  were  attached  to  a  large 
animal  anesthesia  machine  and  maintained  on  approximately  0.5  % 
isoflurane.  115  California  Sea  Lion  pups,  Zalophus  Californianus, 
were  captured  by  hand  and  anesthetized  with  isoflurane  alone.  The 
anesthetic  equipment  assembled  was  durable  and  easily  transported 
by  air.  boat  or  backpack.  Brass  Ohio  Kinetometer  circuit  and 
Fluotech  II  vaporizer  stood  up  well  to  brutal  shore  landings  and 
miscellaneous  transport  methods.  The  vaporizer  was  kept  warm  by 
sodium  acetate  catalytic  hand-warmers  in  an  insulated  enclosure. 
Oxygen  was  transported  by  transfilling  spun  aluminum  "E"  cylinders 
and  metered  by  a  rugged  dial  pressure  regulator.  Monitoring 
included  battery  powered  pulse  oximetry,  electrocardiograph  (EKG) 
and  electronic  temperature  probe  and  careful  evaluation  of  physical 
signs  including  head  movement,  jaw  tone,  palpebral  reflex  and 
capillary  refill.  Periods  of  anesthesia  ranged  from  20  minutes  to 
three  hours.  Masking  pups  only  required  three  to  four  deep  breaths 
for  induction  and  .75  to  1.5  %  isoflurane  for  maintenance.  Zalophus 
pups  recovered  from  anesthesia  and  extubated  in  one  to  three 
minutes.  All  pups  were  walking  in  seven  minutes.  Eumetopias 
recovery  after  180  minutes  of  anesthesia  was  back  to  a  telazol 
character  patient  which  could  be  safely  left  on  the  rock  where 
darted  and  supervised  till  awake.  Extubation  was  in  six  to  eight 
minutes,  and  significant  head  and  neck  movement  occurred  at  20 
minutes  or  less.  Shoulder  or  full  body  movement  usually  occurred 
at  30  to  60  minutes.  Five  animals  died  of  darting  complications. 
No  complications  or  deaths  were  experienced  due  to  volatile  vapor 
anesthesia  in  this  series. 


WHY  ARE  MALE  ORONUS  AND  GLOBICEPHALA  "MAMAS  BOYS’? 
Heimlich-Boran,  J.R.  and  Heimlich-Boran,  S.L. 

Zoology  Department.  Cambridge  University,  Cambridge,  England  CB2  3E}  and 
DELPHIS,  22  Sturton  Street,  Cambridge,  England  CBl  2QA 

Mating  strategies  of  male  mammals  are  designed  to  maximize  the  number  of 
matings  by  adapting  to  the  distribution  of  receptive  females,  with  most  |uvenile 
males  dispersing  from  natal  groups  to  search  out  non-incestuous  mating 
opportunities.  In  order  to  guarantee  paternity,  males  attempt  to  control  mating 
access  to  one  or  more  females  through  male-male  competition,  resulting  in  a 
polygynous  system.  In  contrast  to  this  typical  mammalian  system  of  male 
dispersal  and  polygyny,  recent  studies  of  killer  whales  (Orcinus  orca)  and  pilot 
whales  (Globicqjhala  spp.)  have  provided  evidence  that  males  remain  with  related 
females  in  natal  groups  into  adulthood,  and  are  not  the  fathers  of  the  pod's 
calves.  Our  studies  of  social  organization  in  Orcinus  and  G.macrorhynchus  suggest 
that  mating  could  be  occurring  in  temporary  associations  between  males  and 
females  from  different  pods.  Why  would  males  continue  to  live  with  mothers  and 
sisters,  instead  of  leaving  in  search  of  mates?  We  propose  that  this  system  could 
evolve  when  males  are  unable  to  control  mating  access  to  females,  and 
promiscuous  matings  lead  to  paternity  uncertainty.  A  male  may  have  a  greater 
iiklihood  of  being  related  to  known  uterine  kin  (e.g.  sisters’  offspring)  than  to  the 
offspring  of  females  with  whom  he  mates.  Thus,  kin  selection  through  inclusive 
fitness  could  be  the  motivating  factor  for  remaining  with  uterine  kin.  Males  could 
benefit  from  improved  access  to  resources  in  a  kin-based,  cooperative  society, 
and  may  benefit  the  pod  through  group  defence  and  allopatemal  care  of  siblings 
and  sister's  offspring,  as  reported  for  male  Orcinus  in  the  Pacific  Northwest  and 
Norway  and  for  Globicephala  by  our  own  observations  of  stable  male-calf 
associations.  This  system  is  similar  to  human  avunculate  societies,  where  wealth  is 
inherited  from  the  uncle,  or  mother's  brother.  Paternity  studies  are  still  needed 
for  these  genera. 


REGIONAL  VARIATION  IN  THE  EFFECTS  OF  EL  NlI^O  ON  CALIFORNIA 
SEA  LIONS 

Heath,  C.B.',  M.C.  Ga^cia-R.^  D.  Aurioles-G.’  and  V  R.  Lopez* 

Fullerton  College.  Fullerton,  CA  92632*.  Facultad  de  Ciendas  UNAM^,  Centro  de 
Investigadones  Biologicas  de  B.C.S.’. 

El  Nino  (ENSO)  events  are  known  to  have  severe  negative  consequences  for 
pinnipeds  in  the  eastern  Pacific.  Changes  in  oceanographic  drculation  can  reduce 
prey  availability  and  thus  pups  production  and  adult  survivorship.  These  effects 
^pically  increase  with  deceasing  latitude,  but  previous  studies  from  the  southern  Gulf 
of  California  (Baja,  Mexico)  suggested  that  local  oceanographic  parameters  buffered 
California  sea  lion  (Zalophus  californianus)  populations  from  the  expected  effects  of 
the  1983  ENSO.  Our  data  indicate  that  the  buffering  effects  extended  up  to  the 
central  Gulf  during  the  1992  ENSO.  The  proportion  of  time  spent  at  18  ac^ties 
(e.g.,  suckling,  patrolling,  etc.)  by  sea  lions  at  I.  Angel  de  la  Guwda  (lAG)  did  not 
differ  significantly  between  the  1992  ENSO  vs.  normal  years.  The  numbers  of  pups 
and  adult  females  decreased  during  the  ENSO,  but  the  differences  were  not 
significant.  At  los  Islotes  (southern  Gulf)  1992  pup  production  and  growth  were 
normal  and  female  fecundity  was  higher  than  average.  These  data  support  the 
hypothesis  that  tidal  mixing  maintains  adequate  nutrient  levels  to  buffer  the  Gulf 
from  the  ENSO  effects  seen  In  adjacent  Pacific  waters.  However,  the  reproductive 
failure  of  some  Gulf  seabird  populations  in  1992  suggests  that  the  buffering  effects 
may  not  extend  to  all  vertebrates,  especially  shallow  divers.  Also,  the  low  numbers 
of  sea  lions  at  lAG  in  June  1993  may  indicate  a  delayed  ENSO  effect  there. 
California  sea  lions  are  known  to  migrate  to  some  degree  between  the  Gulf  and  the 
Pacific.  As  migratory  patterns  may  vary  during  ENSO  years,  an  accurate  assessment 
of  ENSO  effects  on  the  overall  population  requires  assessment  of  sea  lion  numbers 
and  productivity  in  both  regions. 


USE  OF  TEMPERATURE  TELEMETRY  TO  DETECT  AND  MEASURE  MILK  INTAKE 
IN  HARBOUR  SEALS  iPttoca  vAuint) 

'Hedd,  A..  'R.  Gales,  and  'D.  Renouf 

^Ocean  Sciences  Centre,  Memorial  University  of  Newfoundland,  St  John's  NF, 
Canada  A1C  5S7 

^Department  of  Parks,  Wildlife  and  Heritage,  1 34  Macquarie  St. ,  Hobart.  Tasmania 
7001 ,  Australia 

The  applicability  of  using  stomach  temperature  telemetry  ea  a  tool  for  detecting 
and  measuring  milk  Intake  throughout  lactation  was  Investigated  In  harbour  seals 
[Phoca  vftulina),  for  possible  application  to  a  variety  of  marine  and  terrestrial 
species.  Observations  of  a  mother-pup  pair  were  conducted  daily  as  profiles  of 
stomach  temperature  were  continually  logged.  Milk  intake  was  found  to  causa  a 
decrease  In  pup  stomach  temperature,  the  recovery  of  which  was  ralatad  to  the 
length  of  the  nursing  bout  (r*-0.823,  P  <  0.001).  The  estimated 

milk  intake  per  bout  was  found  to  increase,  as  a  weakly  average,  with  pup  age 
P  <  O.OOOl)  over  the  36  day  lactation  period.  A  diel  shift  In 
nursing  tirne  was  noted,  with  a  reversal  from  largely  nocturnal  to  daytime  feedings. 
Stomach  temperature  data  coHectad  from  the  mother  provided  conclusive  evidence 
of  seawater  ingestion  in  harbour  seals.  Stomach  temperature  telemetry  proved  to 
be  a  rehable  technique  for  detecting  ingestion  events  in  harbour  seals,  and  could 
provide  a  valuable  tool  for  investigating  lactation  energetics  and  aspects  of 
maternal  investment  in  a  variety  of  species. 


HABITAT  USE  OF  PILOT  WHALES  AND  OTHER  CETACEANS  IN  THE 
CANARY  ISLANDS 

Heimlich-Boran,  S.L  and  Heimlich-Boran,  J.R. 

DELPHIS,  22  Sturton  Street,  Cambridge,  England  CBl  2QA  and 
Zoology  Department,  Cambridge  University,  Cambridge,  England  CB2  3EJ 

Cetacean  surveys  to  examine  relationships  between  behavior  and 
environmental  parameters  were  conducted  in  the  western  Canary  Islands 
between  10/89  and  4/92,  first  as  part  of  an  intensive  study  of  pilot  whale  social 
organization,  and  later  during  week-long  whale-watching  expeditions  aboard  a 
65'  gaff-rigged  ketch.  Surveys  ranged  from  27°34.40'N  to  28®59.56  N,  and 
15®42.20’W  to  18®51.20W,  encompassing  the  islands  of  Tenerife,  Gomera,  Hierro, 
Gran  Canaria  and  La  Palma.  GPS  and  compass  triangulation  location  records 
were  plotted  on  a  map  overlaid  with  2  km  square  quadrats.  Each  quadrat  was 
characterized  by  average  depth  (max.  depth  -  min.  depth/2)  and  a  Contour  Index 
(Cl  =  100*(max.  depth  -  min.  depth)/max.  depth).  Globicephala  macrorhynchus, 
Tursiops  truncatus,  Delphinus  delphis.  Grampus  griseus,  Stenella  frontalis,  Steno 
bredanensis  and  Ziphius  cavirostrus  were  identified.  Globicephala  were  found 
exclusively  off  southwest  Tenerife  (mean  average  depth  =  1386m  and  mean  Cl  = 
34.0),  preferring  steep  slopes  along  the  1000  m  depth  contour  in  a  submarine 
canyon  which  drops  off  to  almost  3000  m  deep.  When  alone,  rest  was  the  most 
common  pilot  whale  behaviour  but  in  mixed  groups,  feeding  and  travel  were  the 
most  prevalent.  Tursiops  were  found  throughout  the  survey  area,  commonly  dose 
to  the  south  shore  of  Gomera,  but  also  offshore  in  association  with  Globicephala 
pods.  When  alone,  feeding  and  travel  accounted  for  the  majority  of  Tursiops  time. 
Delphinus  were  only  observed  in  deep  water  from  January  through  May. 
Remaining  species  were  sporadic  visitors  with  few  sightings.  Maps  clearly  show 
range  preferences  and  data  suggest  species-specific  patterns  of  habitat  use 
amongst  a  diversity  and  abundance  of  cetaceans.  Dedicated  censusing  could 
better  investigate  the  larger  question  of  resource  partitioning  in  Cetacea. 


59 


object  constancy  in  DCH^miN  BCHOLOCATION 
Hehfeg,  D.  A.1*^.  Roltblat.  H.  L.3,  and  N«eiitlga£U  P.  E.^ 

*Dept  of  Psychology.  UnioersHy  ofAucidand,  Private  Bag  92019,  Auckland, 
New  ZeakiTui:  ^De^.  ^Psychok^y,  University  of  Hawaii,  2430  Campus 
Rd,  Honolulu,  HI  96822;  ^NCCOSC.  Hawaii  Institute  of  Marine  Biohau,  PO 
Box  1106,  Kailua,  HI  96734 


We  examined  the  question  of  how  dol|:^ins  represent  objects  they 
experience  with  echolocatlon.  Dolphins  may  construct  some  sort  of 
asi^t-li»iependent  cognitive  representation  that  contains  structural  (eg. 
shape)  information.  In  contrast,  they  may  form  representations  based 
upcm  acoustic  features  of  the  echoes  from  the  objects.  Consistent  i*dth 
the  structural  hypothesis,  the  acoustic  structure  of  echoes  from  aspect- 
dependent  ejects  (eg.  cubes)  does  not  necessarily  map  onto  the  3-D 
structure  of  the  objects  teomorphlcaHy.  If  dolphins  were  to  represent 
directly  the  acoustic  structure  of  echoes,  then  they  could  have  problems 
recognizing  aspect-dependent  objects  at  different  orientations  because  of 
the  lack  of  1:1  correspondence  between  changes  In  the  object's 
orientation  and  the  resultfog  changes  in  the  echoes. 

A  blindfolded  Atlantic  bottlenosed  dolphin  ITurslops  truncatus)  was 
asked  to  discriminate  using  echolocatlon  among  a  set  of  aspect- 
dependent  geometric  solids  that  were  free  to  rotate.  Thus,  the  dolphin 
was  given  the  opjxwtunlty  to  learn  about  the  invariant  characteristics  of 
object  Identity  across  changes  in  echoes.  Each  echo  train  was  recorded 
Md  an  Intc&ator  Gateway  neural  network  (IGN)  was  train«I  to 
discriminate  the  obJ«:ts  using  frequency  information  contained  in  the 
echo  spectra. 

The  dolphin  and  the  IGN  were  able  to  recognize  the  geometric  objects 
even  tlu^ugh  (»1entatlon  was  free  to  vary,  Sus  demonstrating  object 
ccmstancy.  Good  object  classification  by  the  IGN  inchoated  that  whole 
TOho  spectra  contained  sufficient  information  for  object  recogratlon  across 
changes  in  oricntaticMi.  The  results  were  interpreted  as  evidence  for  the 
formation  of  aspect-independent  representations  that  contain  more  than 
simj^e  accmstlc  futures  of  the  eebo^  frcrni  the  objects. 


PLASTBSATION,  SPECIMEN  PRESERVATION  FOR  THE  21ST  CENTURY. 
Henry,  Robert  W.  md  Rowles,  Teresa  K. 

College  of  Vetermary  Medicine.  The  University  of  Tennessee.  Knoxville,  TN  37932 

PLASTINATKW  is  the  impregnation  of  biological  or  pormis  materials  with  a  curable 
polymer.  This  t^haique  removes  tissue  fluids  ^d  some  lipids.  Using  the  differences  in 
vapor  pressure,  the  ^lymcr  is  drawn  into  the  dehydrated  tissue.  The  plasiinaiion  process 
was  invented  in  1975  by  a  physici^,  anatomist,  Dr.  Gunther  von  Hagens.  Heidelberg. 
Germtmy.  The  polymers  and  the  process  are  patented:  however,  use  for  teaching  has  only 
minor  resirictioos  and  is  encouraged.  The  silicone  polymer  is  the  most  widely  used  of 
several  polymers.  The  silicone  t«:toique  is  used  in  four  basic  steps.  The  specimen  is  first 
preBared  to  demo^trate  the  ^ir^  detail,  fixed  for  a  short  period  of  time  in  a  low 
concOTiration  (1  •  10%)  of  buffer^  formalin  or  other  preferred  fixative  solution  and  thmi 
washed  using  rutming  w^r  to  prepme  the  ^tecimra  for  dehychuion.  The  specio^  is 
dehvdr^ed  in  cold  (-25®C)  acetic.  Acetone  serves  as  a  volatile  Intermediary  solvent. 

for  ir^regnatton  of  the  specimen  with  the  liquid  plastfe.  E^^ol  may  be  used  as 
a  dehydrant,  btu  the  specimen  must  be  saturated  with  acetone  or  dichloromethane  before 
irr^regnation.  ImprcEnation  occurs  in  a  vacuum  chamber  at  -25®C.  The  dehydrated 
specimen  is  submerged  in  the  viscous  silicone  polymer  and  the  vacuum  is  reduced  one 
atmosphere  over  a  ^riod  of  3  -  5  weeks.  After  draining  off  the  excess  polymer,  the 
impregn^ed  specimen  is  exposed  to  a  curing  (polymerizing)  aeent.  The  finished  product  is 
a  noninfectious,  odorless,  dry  to  touch,  ^  nonioxic  specimen.  The  sp^im^i  maintains!  its 
original  shape  and  some  consistency  snd  may  be  stored  at  room  temperature  indefmitely. 

In  addition  to  normal  anatomical  specimens,  plastination  allows  for  long  term 
preservation  of  unusual  or  r^e  specimens,  such  as  non-dom^tic  animal  specim^,  rare 
pathological  specimens  or  specimens  with  anomalies.  The  University  of  Tenness^  has  used 
the  plastination  technique  since  1984.  As  marine  manun^  specimens  have  become 
available,  we  have  begun  to  preserve  them  via  this  process.  This  is  a  unique  opportunity  to 
build  a  libnuy  of  useful  mtuine  mamm^  ^atomical  ^d  pathologic^  specimens  which  will 
be  used  for  education  and  research.  Specimens  from  zoos  and  aquaria  ^  well  as  stranding 
networks  are  being  utilized  to  build  this  marine  mMmal  collection. 


THE  FUNCTK3N  OF  BEHAVIOR  AND  VOCALIZATIONS  IN  MALE 
COAUTIONS  OF  FREE-RANGING  ATLANTIC  SPOTTED 
DOLPHINS,  STENELU^FRQNTAUS. 

Herzing,  D.  L 

Wild  Dolphin  Project,  21  H^um  Ave.,  Suite  20 
Jupiter,  FL  33458 


Free-ranging  Aflantic  spotted  doiphins,  Stenella  frontalis,  were 
observed  in  Bahamian  waters  from  1985  -1993.  Underwater 
video  witfi  sound  was  used  to  coaolate  sound  and  behavior„and 
ID  individuals.  Male  spotted  doiphins  form  associations  witti 
each  other  as  juveniles  through  affiiiative  signals  and 
socto/sexual  play  and  practice  iheir  communicatton  signals  and 
synchronized  behavior  as  they  mature.  Functions  of  male 
coitions  include  team  foraging,  cooperation  during  courtship 
witti  females,  monitoring  and  intervening  during  the  escalation  of 
aggression,  and  defense  against  intruders  such  as  other 
spotteds  or  botttenose  doteftins.  Turaops  trunr^s.  C^er  adult 
male  ^otteds  take  an  aedve  role  as  teachers  of  younger  males, 
possibly  as  a  way  to  gain  acce^  to  females  who  are  squally 
mature.  Male  boMenose  and  ^otteds  also  engage  in  regular 
sodo/sexual  behavior  in  tie  wild.  This  interspecific  behavior 
may  funclion  to  solidify  mixed  specie  coatifions  that  engage  in 
coqserative  foraging  and  intruder  r^lsion  of  conspedfics. 


MUJC  INTAKE  OF  AUSTRAUAN  SEA  UON  PUPS 
Higpm,  L.  V.»  and  Costa,  D.  P. 

Institute  of  Marine  Sdaices,  Uravmitv  of  CaUfomia 
Stella  Cmz,  CA  W064 


“*3r  paps  asnore.  How  much  milk 
hanstenm  pa  shwe  visit  and  how  this  changes  over  time  is  nart  of  i 

maternal  stiategy  and  vteies  among  ^es.  ^  on 

of  ^  to  (Meopfuca  dnem)  pups  was  measured 

My,  K^gaioo  Island,  South  Australia,  dining  AnrU  1987  Mi 
mgestiM  was  ^timated  torn  total  body  iSflZLg  M  Ler^ 
^  Me^^ctmun^  for  15  pi^was  1.16 1/d  (x  age  =  80  ^ys; 
^s  -  17.6  ^).  mtalre  tteiged  from  0.52-1.82  Vd  aid  was  mji 
strongly  correlated  with  pup  mass  than  with  age  Milk  intake  ner  rb 
mcre^  ^  a  function  of  pup  mass.  Milk  hSr  ^  Ea  ft 

shore  iSs  were  shorter  ft 
per  shore  visit  was  3.93  +1.14 

(X  viMi  -  J  /.2  +  12.7  h)  and  increased  with  pirn  mass.  ~ 

fiemak  Australiai 

sta  hons  to  hnut  then  stays  ashrac  witiiout  compromising  pop  growti. 

•  Present  adAess:  National  Marine  Fishraies  Service  P  O  Box  1207 
Pasc^oula,MS  39568 


■OH  DISTINCT  ARE  RESIDENT  AND  TRANSIENT  KIIXER  HEAIteS? 

E«yninq/  J.E.  and  Dahlheim,  N.E. 

Natural  History  Mussuia  of  Los  Anqolss  County,  900  Exposition 
Blvd.,  Los  Angeles,  CA.  90007  and  National  Narine  HaoiBal 
LalHsratory,  7600  Sand  Point  Hay,  N.S.,  Bldg.  4,  Seattle,  HA., 
98115 


Based  on  studies  off  the  Pacific  Northwest,  the  existence 
of  two  sympatric  forma  of  killer  whales  (residents  and 
transients)  that  differ  in  their  morphology,  ecology,  and 
behavior  has  been  proposed.  Some  accounts  have  suggested  that 
these  two  forms  repreeent  different  races,  incipient  species, 
or  even  different  species.  We  tsst  the  hypothesis  that  theae 
two  forms  of  killer  whales  differ  significantly  from  each  other. 
The  data  used  to  test  the  discreetness  of  each  character  are 
obtained  from  the  literature  and  unpublished  sources.  He 
conclude  that  some  differences  exist  bstwsen  these  two  forms  of 
killer  whales  in  the  Pacific  Northwest.  However,  most  of  these 
differences  are  relative,  not  absolute,  in  nature.  Most  of  the 
characters  that  differentiate  the  two  forms  are  behavioral.  It 
is  likely  that  theae  behavioral  characters  are  learned  and  thus 
may  not  have  a  strong  genetic  component  to  them.  Such  cultural 
differences  are  documented  in  other  groups  of  highly  social 
mammals.  The  differences  between  average  group  size  for  the  two 
forms  is  not  as  great  as  implied  in  the  literature  and  when  the 
residents  are  separated  into  their  respective  communities,  there 
is  no  clear  distinction  bstween  the  two  forms.  The  characters 
that  are  genetically  defined  are  fin  shape,  saddle  patch,  and 
d^NA.  The  alight  morphological  differences  may  be  the  result 
of  genetic  similarity  among  individuals  within  extended  family 
groups  that  exhibit  limited  out'^breeding,  and  probably  not 
diagnostic  for  larger  populations.'  Preliminary  results  from 
mDNA  sequences  suggest  that  the  two  forms  are  somewhat 
genetically  distinct.  More  research,  especially  genetjlc 
studies,  are  needed  to  better  understand  these  differences. 


MOVEMENTS  OF  MALE  PACIFIC  WALRUSES  (ODOSSNUS  ROSAMRUS 
DiVERGCNS)  IN  BRISTOL  BAY.  ALASKA  IN  SUMMER 
HlHs.  S.  and  Gilbert,  J.  R. 

Alaska  Fish  and  Wildlife  Research  Center.  1011  E.  Tudor  Road,  Anchorage,  AK 
99503  arvd  Wildlife  Department,  University  of  Maine,  Orono,  ME  04469 

Satellite-linked  radio  transmitters  (Platform  Transmitter  Terminals,  PTTs)  with 
saltwater  switches  (SWS)  were  deployed  on  1 1  aduH  male  Pacific  walruses  in 
Bristol  Bay  in  1987,  1988,  and  1990  to  indicate  individual  haulout  patterns  and 
locations  in  summer.  For  all  PTTs  combined,  the  SWS  was  in  the  water  70%  of 
the  sampling  periods.  When  walruses  were  hauled  out  they  were  mostly  on 
beaches  at  Round  Island  or  Cape  Peirce  or  resting  at  sea  in  one  consistent  area. 
Walruses  with  transmitters  showed  2  patterns  of  behavior:  a  "classic”  pattern  of 
2-4  da  at  the  haulout,  followed  by  7-10  da  at  sea,  then  return  to  the  haulout:  and 
a  "daily"  pattern  of  remaining  on  the  haulout  with  short  daily  trips  to  sea.  Only  for 
walruses  with  the  daily  pattern  was  the  proportion  of  time  hauled  out  correlated 
to  time  of  day  (X^  tests,  p<  0.01 ).  Time  hauled  out  was  different  among  months 
(X^  =  54.31 5.  df  =  4,  p  -0.0001 );  several  walruses  changed  behavior  patterns  from 
classic  to  daily  during  July.  The  proportion  of  the  walruses  with  PTTs  hauled  out 
at  Round  Island  was  positively  correlated  both  with  the  number  of  walruses  hauled 
out  on  the  main  eastern  beaches  at  Round  Island  and  on  all  Round  Island  beaches. 
The  proportion  of  walruses  with  PTTs  that  were  hauled  out  was  0.44  ±  0.21  over 
all  days,  0.54  ±  0.26  for  peak  haulout  days,  and  0.55  ±  0.18  for  peak  periods 
(peak  haulout  day  plus  1  day  before  and  1  day  after).  Satellite  transmitter 
locations  were  estimated  when  the  walruses  were  at  sea.  When  walruses 
exhibited  the  classic  pattern,  most  of  the  at-sea  locations  were  approximately  1 00 
km  south  of  Round  Island  in  the  region  bounded  by  57.5"  -  58.5"  N.  latitude  and 
159.5"  -  160.5"  W.  longitude.  This  area  may  be  a  resting  area  (an  at-sea  analog 
of  Round  Island)  or  a  feeding  and  resting  area. 
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SWIMMING  SPEED  AND  DIVING  BEHAVIOUR  OF  ADULT  FEMALE 
SOUTHERN  ELEPHANT  SEALS  . 

Ulndell,  M.A.  and  Burton,  H.R. 

Tasmania,  GPO  Box 

Australian  Antartic  Division,  Channel  Highway,  Kingston, 
Tasmania,  7050  Australia 

Swimming  speed  was  measured  for  two  adult  female 
southern  elephant  seals  during  their  post-breeding  dispersal 
from  Macquarie  Island.  Swimming  speed  was  measured  by  a  paddle 
wheel  incorporated  into  a  custom  made  time  depth  recorder. 
Depth  and  swimming  speed  were  recorded  simultaneously  every 
t^  seconds  to  allow  changes  in  swimming  behaviour  to  be 
related  to  the  progress  of  the  dive.  It  is  concluded  that 
swimming  speed  adds  valuable  extra  information  to  standard 
dii^data  that  can  be  used  to  help  interpret  the  behaviour  of 
the  animals  during  different  dive  types.  Dives  with  simple  "U" 
shaped  depth  profiles  exhibited  bursts  of  rapid  swimming 
during  the  early  descent  phase  of  the  dive.  Swimming  speed  was 
relatively  constant  for  the  remainder  of  the  dive.  Swimming 
speed  also  varied  considerably  during  the  "wiggle"  component 
of  flat-bottomed  dives,  perhaps  indicative  of  pursuit  and  prey 
handling.  The  recorders  also  registered  zero  velocity  during 
the  slow  descent  phase  of  "rest  dives".  Indicating  that  the 
animals  had  stopped  swimming  and  were  slowly  sinking  due  to 
their  negative  buoyancy. 


BIOLOGICAL  AND  ENVIRONMENTAL  HABITAT  FACTORS  FOR  MARINE 
MAMMAL  SPECIES  CAUGHT  IN  THE  NORTH  PACmC  DRIFTNET  HSHERIES 
FOR  SQUID. 

Hobbs,  R.  C.,  Tynan,  C.  T.  and  Lerczak,  J.  L. 

National  Marine  Mammal  Laboratoiy;  NOAA,  NMFS,  Alaska  Fisheries  Science 
Center,  7600  Sand  Point  Way;  Seattle,  WA  98115 

Habitat  requirements  for  northern  right  whale  dolphin,  Ussodelphis  borealis.  Pacific 
white-sided  dolphin,  Lagenorhynehus  obliquidens,  Dali's  porpoise,  Phocoenoides  dalli, 
and  northern  fur  seal,  Callorhinus  ursinus  are  identified  via  canonical  correlation 
analysis  comparing  bycatch  data  for  the  high  seas  driftnet  fisheries  of  the  North  Pacific 
and  sighting  survey  iau  with  associated  biological  and  environmental  data.  Biological 
data  include  gut  content  analysis,  other  catch  species,  sighting  surveys  and  midwater 
trawl  samples  from  research  cruises.  Environmental  data  include  data  collected  with 
each  net  observation,  satellite  images  and  ship  of  opportunity  datA  Canonical 
coirelation  analysis  identifies  the  intervals  within  a  set  of  a  oooUnuous  variables  that  is 
associated  with  tlie  presence  of  individuals  and  estimates  the  probability  that 
individuals  are  present  for  specific  habitats  within  these  ranges.  Prefer^  habitats  are 
those  with  a  relatively  high  probability  of  having  individuals  present. 


REGULATION  OF  DIVING  RESPONSE  IN  SEALS:  ROLES  OF 
CATECHOLAMINES  AND  OTHER  HORMONES 

Hochachlca,  P.W.,  R.Schneider,  G.Guyton,  W.Hurford,  G.C.Liggins,  K. 
Stanek,  D.ZapoI,  and  W.M.Zapol 

Dept,  of  Zoology,  Univ.  of  B.C.,  Vancouver,  B.C;  Harvard  Univ.  Medical 
School.  Mass.  General  Hospital.  Boston;  and  National  Women's  Hospital, 
Aukland,  New  Zealand. 

Following  the  advent  (in  1982  and  1983)  of  microcomputer  assisted 
monitoring  of  the  physiology  and  biochemistry  of  Weddell  seals  during 
voluntary  diving  at  sea,  the  data  base  from  similar  field  studies  of  this  and 
other  species  has  literally  exploded.  However,  there  has  remained  a  disturbing 
and  total  lack  of  detailed  endocrinological  information  during  voluntary  diving. 
Accordingly,  we  set  up  a  standard  'one  computer  carrying  seal  •  one  breathing 
hole’  arrangement  for  monitoring  through  rest,  diving,  and  recovery  cycles  (i) 
plasma  catecholamines,  insulin,  glucagon,  thyroxine,  cortisol,  ai^ 
antinatriuretic  hormone  litres,  (ii)  plasma  metabolites.  (Hi)  myoglobin 
satur^ion  of  a  locomoiory  muscle,  (iv)  blood  hemoglobin  concentration  and 
hematocrit,  and  (v)  relative  spleen  volume  by  means  of  ultrasound  imaging. 
Dive  duration,  dive  speed,  and  heart  rates  were  also  routinely  monitored. 
Catecholamine  (especially  epinephrine  and  norepinephrine)  concentrations 
increased  during  diving,  in  long  ^  short  dives.  Plasma  lactate  concentrations 
correlated  with  dive  duration  and  with  catecholamine  concentratioas;  this 
correlation  was  most  nouble  at  high  [lactate].  [Epinephrine]  also  correlated 
with  with  high  [Hb]  and  hematocrit  values  (with  spleen  contraction).  The 
results  suggest  cruci^  roles  for  the  catecholamines  in  regulation  of  (i)  spleen 
contraction,  (ii)  peripheral  vasoconstriction,  (iii)  fuel  preferences,  &  (iy) 
anaerobic  contribution  to  energy  requirements.  Additionally,  changes  in 
plasma  [glucose]  seemed  mediated  by  insulin.  Supported  by  NSF  and 
NSERC  (Canada). 


THE  NORTHERN  ELEPHANT  SEAL  IN  OREGON:  AN  EXPANSION  OF  THE 
BREEDING  RANGE  AND  A  PATTERN  OF  REGULAR  ONSHORE  OCCURRENCE. 
Hodder,  J. 

Oregon  Institute  of  Marine  Biology.  University  of  Oregon, 
Charleston  OR  97420  U.S.A. 

In  1993.  northern  elephant  seals  (Mirounga 
aneustirostris)  gave  birth  to  three  pups  at  Shell  Island, 
Cape  Arago,  Oregon  (43°  18'  45'  N  124°  24'  5'  W).  600  km  north 
of  the  closest  established  breeding  site.  All  of  the  pups 
survived  to  weaning  age  but  two  where  washed  from  the  beach 
by  heavy  surf  and  high  spring  tides  soon  after  weaning,  and 
were  not  seen  again. 

The  pattern  of  colonization  of  Shell  Island  by  elephant 
seals  mirrors  that  observed  at  other  newly  established 
breeding  sites.  Elephant  seals  have  regularly  come  onshore 
here  for  the  past  ~15  years,  with  peak  numbers  occurring 
during  April  -  June  and  September  -  November.  Of  the  tagged 
seals  seen  at  Shell  Island  95X  were  from  Ano  Nuevo  or  Che 
Farallon  Islands,  the  closest  breeding  sites  to  the  south. 
All  tagged  seals  observed  at  Shell  Island  were  Less  Chan  3 
years  of  age. 

Shell  Island  is  Che  only  site  in  Oregon  that  is  regularly 
visited  by  elephant  seals.  Young  animals.  less  chan  2  years 
old,  come  onshore  at  other  sites  in  Oregon  to  moult  but  do 
not  occur  with  any  repeatability.  There  are  no  other  outer 
coast  locations  in  Oregon  where  northern  elephant  seals 
could  form  successful  breeding  colonies;  there  are  no  large 
islands  within  the  state  with  beaches  that  are  immune  from 
high  tide  or  winter  storm  surge.  The  colonization  of  Shell 
Island  represents  an  e^ansion  outside  of  the  northern 
elephant  seal’s  historical  breeding  range,  but  because  of 
habitat  limitation  this  site  will  only  support  a  small 
colony  of  seals  with  a  variable  breeding  success  that  will 
be  highly  weather  dependent. 


Increased  Morphological  Variation  and  Asymmetir  in  the  Northern 
Elephant  Seal  Following  an  Extreme  Population  Bottlenwk.  . 

A.  Rus  HoelzeU,  C.  Campagna^,  T.  Amoom^  &  BJ.  Le  Boeun 
1.  LVC  Bid.  560,  National  Cancer  Institute,  Frederick,  MD,  21702;  2. 
Centro  Nacional  Patagonico,  Puerto  Madryn,  Argentina;  3.  British 
Antarctic  Survey,  Cambridge,  UK;  4.  Marine  Sciences,  UCSC,  Santa 
Cruz,  CA. 


The  northern  elephant  seal  (Mirounga  angustirostris)  was  heavily 
exploited  during  the  19th  century  and  reduced  to  a  bottleneck 
population  size  of  approximately  20  individuals.  The  population  has 
now  recovered  to  more  than  100,000  seals.  Such  extreme  demographic 
fluctuations  have  been  shown  to  sometimes  affect  quantitative  genetic 
variation  in  controlled  experiments,  such  that  morphological  variation 
or  fluctuating  asymmetry  increased  following  bottleneck  or  inbreeding. 
We  investigated  morphometric  and  meristic  measures  on  living  seals 
(using  the  closely  related  southern  elephant  seal,  Mirounga  leonina  as  a 
control  group),  tmd  morphometric  vanation  in  northern  elephant  seal 
skulls  collected  before  and  after  the  bottleneck.  These  data  indicate 
that  the  bottleneck  of  about  20  seals  was  sufficient  to  alter  the  pattern 
of  variation  in  a  number  of  quantitative  characters,  increasing  ^st- 
bottleneck  variation  and  asymmetry.  Ten  out  of  30  cranial  characters 
showed  a  statistically  significant  increase  in  variation,  and  1 
significantly  increased  in  asymmetry  following  the  bottleneck. 

Although  we  are  not  aware  of  similar  reports  for  other  wild  mammalian 
populations,  the  introduction  of  novel  variation  in  this  way  could  have 
important  implications  for  the  evolution  and  survival  of  these  species 
following  demographic  fluctuations  and  periods  of  inbreeding. 
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THE  FORM  AND  FUNCTION  OF  THE  TENDONS  OF  THE 
PECTORAL  FLIPPER  IN  THE  ATLANTIC  BOTTLENOSE 
DOLPHIN  (TURSIOPS  TRUNCATUS) 

Holmes,  J.L. 

Southwest  Texas  State  University,  San  Marcos, 
TX  78666 


The  pectoral  limb  of  the  Atlantic  bottlenoee  dolphin 
{Turaiops  truncatus)  has  retained  the  fundamental  design 
of  its  creodont  ancestor.  At  the  same  time,  the  pectoral 
lis^  has  evolved  many  structural  characteristics  in 
response  to  the  hydrodynamic  constraints  found  in  the 
dolphin's  aquatic  environment.  In  this  study,  the  tendon 
system  of  the  pectoral  limb  of  r.  truncatua  was  examined. 

From  the  brachium  distally,  the  T.  truncaCus  humeral 
intrinsic  muscles  were  replaced  with  tendons,  resulting 
in  an  amuscular  region  extending  distally  from  the 
diaphysis  of  the  hiuoerus  to  the  digits.  This  tendon 
distribution  represents  a  passive  form  system  serving  to 
restrain  otovement  of  the  bones  and  results  in  the  lack  of 
movement  in  the  joints  distal  to  the  scapulo-huraeral 
joint.  The  tendons  are  described  with  respect  to 
origins,  insertions  and  direction  of  the  majority  of  the 
fibers. 


EFFECTS  OF  EL  NINO  ON  MATERNAL  ATTENDANCE  PAITERNS  AND  PUP 
BEHAVIOR  IN  A  DECLINING  POPULATION  OF  STELLER  SEA  LIONS 
Hood,  W.R.',  Ono,  K.A.*“,  and  Higgins,  L.V.® 

Dept,  of  Biology,  Univ.  of  California,  Santa  Cruz  95064', 
Institute  of  Marine  Sciences,  Univ.  of  California,  Santa  Cruz 
95064^,  and  National  Marine  Fisheries  Service,  P.O.  Drawer 
1207,  Pascagoula,  MS  39568^ 


Maternal  attendance  patterns  and  pup  behavior  of  the 
Steller  sea  lion  fEumetopias  lubatus)  were  studied  on  Ano 
Nuevo  Island,  CA,  during  the  1992,  1983,  and  1973  breeding 
seasons.  The  duration  of  periods  at  sea  and  periods  present 
on  the  breeding  area  for  lactating  females,  and  pup  activity 
budgets  were  compared  between  studies  in  order  to  investigate 
the  combined  effects  of  population  decline  and  El  Nino  on 
these  parameters.  El  Ninos  of  varying  intensities  occurred 
during  all  three  years  studied. 

Females  were  identified  from  natural  markings;  their 
arrivals  and  departures  from  the  study  area  were  noted  as 
they  occurred  between  700  and  2000  hours.  Pup  activity 
budgets  were  determined  by  hourly  instantaneous  scan  samples. 
Pup  behavior  was  classified  into  the  categories  low  activity, 
high  activity,  resting,  and  suckling. 

Female  feeding  cycles  were  longer  in  1992  compared  with 
1973  and  1983.  Pups  also  spent  significantly  less  time 
suckling  in  1992.  A  long-term  decline  in  prey  availability 
in  combination  with  the  1992  El  Nino  event  may  be  responsible 
for  these  differences.  Since  suckling  times  are  correlated 
with  milk  intake  in  some  otariid  species,  decreased  amount  of 
time  spent  suckling  is  possibly  a  result  of  a  decline  in  milk 
production  by  females,  also  a  result  of  prey  decline. 


DIVING  PATTERNS  OF  SAIMAA  RINGED  SEAL  (PHOCA 
HISPIDA  SAIMENSIS  NORDQ.) 

Hyvarinen,  H.,  Kunnaeranta,  K.  S  HamiilKinen,  E. 

Department  of  Biology  ,  University  of  Joensuu,  SF  80101 
Joensuu,  Finland 

The  diving  patterns  of  3  adult  Saimaa  ringed  seals 
(landlocked  subspecies  living  in  Lake  Saimaa,  Finland)  were 
examined  during  spring,  simmer  and  autumn  by  the  use  of 
VHF-transmitters.  Over  10000  dives  were  registered.  In 
different  individuals  the  length  of  the  dives  and  diving 
patterns  differed  somewhat.  The  mean  length  of  dives  seemed 
to  increase  from  spring  to  autimn,  e.g.  in  one  individual 
the  mean  dive  length  increased  from  6  min  in  June  to  10,5 
min  in  October.  Clear  periods  of  successive  long  dives  (>12 
min)  were  observed  in  two  individuals.  Longest  dive  meaured 
was  23  min.  The  duration  of  the  long  dive  period  was  often 
over  three  hours  (maximum  $  hours)  and  the  mean  length  of 
the  dives  was  about  15  min.  These  long  dives  are  assumed  to 
be  sleeping  dives.  The  surface  period  between  active  dives 
increased  from  0.7  min  after  5  min  dive  to  1  min  after  12 
min  dive.  Between  sleeping  dives  the  surface  period  is  only 
about  0.8  min  after  14  rain  dive  but  increases  to  1.4  min 
after  22  min  dive.  These  dives  seem  to  be  aerobic.  The  long 
dive  periods  occurred  both  at  night  and  in  the  middle  of 
the  day.  The  seals  also  laid  on  rocky  shore  but  after  June 
only  at  night.  The  Saimaa  ringed  seal  seem  to  have  longer 
dives  than  the  ringed  seal  of  Northern  Atlantic. 


ECOLOGY  AND  OCEANOGRAPHY  OF  HARBOUR  PORPOISE 
ENTRAPMENTS  IN  FISHING  GEAR  IN  NEWFOUNDLAND  AND 
LABRADOR. 

CathBrine  Hood,  Jon  Lien,  Wayne  Ledwell,  and  Fernanda  Marqu^ 
Whale  Research  Group,  Memorial  University,  St.  John's, 
Newfoundland,  Canada,  A1C5S7. 


Harbour  porpoise  by-catch  in  gilinets  may  be  a  serious  threat 
to  this  species  throughout  Newfoundland  and  Labrador  where 
hundreds  are  caught  each  year.  Foraging  behaviour  may  underlie 
this  vulnerability  to  entrapment  by  fixed  gear  since  popul^ions 
of  harbour  porpoise  and  commercially  exploited  fish  occur 
concurrently. 

We  examined  relationships  between  oceanographic  and 
biological  factors  and  by-catch  near  Cape  St.  Mary's. 
Newfoundland,  a  small  fishing  area  where  hundreds  of  harp  se^s, 
seabirds  and  harbour  porpoise  are  caught  each  summer.  Working 
with  fishermen  as  they  hauled  their  nets,  we  measured  catch 
composition,  including  target  and  by-catch  species,  and 
environmental  conditions  such  as  bait  abundance  and 
conductivity/temperature  profiles. 

There  are  complex  interactions  between  environmental  and 
biological  variables  which  appear  related  to  the  freguency  of 
harbour  porpoise  caches.  However,  gillnet  captures  of  harbour 
porpoise  occur  for  a  variety  of  reasons;  present  data  do  not 
warrant  a  conclusion  that  any  single  factor  is  primarily 
responsible. 


ONTOGENY  OF  DIVING  IN  GALAPAGOS  FUR  SEALS 
Horning  M. 

Max-Planck-lnstitut,  8131  Seewiesen,  Germany  and 

CMBB-SIO,  University  of  California,  La  Jolla,  CA,  92093-0204,  USA 

The  purpose  of  this  study  was  the  analysis  of  the  development  of  diving 
In  the  Galapagos  fur  seal  {Arctocepha/us  galapagoensis).  A.  ga/apagoensis  is 
the  smallest  of  all  otariids  and  shows  the  longest  period  of  dependency  of 
offspring  on  maternal  milk  of  any  pinniped.  Weaning  occurs  between  the 
ages  of  1  and  3  year's.  Dive  behavior  was  monitored  in  130  fur  seals  of 
various  ages  using  electronic  dive  recorders.  Small  blood  samples  were 
analyzed  for  hematocrit  and  hemoglobin  values.  Maximum  dive  durations 
and  dive  depths  increased  from  0.8  min  and  5.6  m  for  6  month  old  animals 
to  4.47  min  and  106.5  m  for  adult  females  (averages  for  age  groups). 
Median  values  showed  a  lesser  increase  but  larger  variation,  reflecting 
seasonal  and  lunar  changes  in  prey  accessibility.  Blood  values  start  at  about 
2/3  the  level  of  adult  females  at  birth  and  reach  levels  of  adult  females  (Hct 
48.6%,  Hb  17.9  g/dl  averages)  at  about  3/4  years.  .Animals  younger  than  1 
year  sho’wed  oo  coiisistent  foieging  activity.  For  older  animals  the  aerobic 
dive  limit  (ADL)  was  extrapolated  from  moving  sum  plots  of  post  dive 
intervals  vs  dive  durations.  This  method  was  chosen  to  compensate  for  a 
possible  delayed  payoff  of  an  oxygen  debt  incurred  during  anaerobic  dives. 
The  ADL  appears  in  the  moving  sum  plot  as  a  disproportionate  increase  in 
minimum  surface  time  values  vs  dive  time.  ADL  values  change  from  1.3  min 
for  yearlings  (10.2  kg  av.)  to  3.3  min  for  adult  females  (28.5  kg  av.). 
Foraging  animals  of  all  age  classes  showed  distinct  lunar  cycles  in  activity 
patterns.  The  reduction  in  foraging  activity  during  full  moon,  when  prey  of 
the  deep  scattering  layer  becomes  less  accessible,  is  much  more 
pronounced  in  younger  animals.  This  seems  to  be  primarily  an  effect  of  low 
ADL  values  in  young  animals. 


VOCAL  RECOGNITION  AMONG  MOTHER-OFFSPRING  PAIRS  OF  NORTHERN 
FUR  SEALS. 

Insiey.  S.J. 

Animal  Communication  Laboratory,  University  of  California,  Davis  CA 
95616. 


Animal  recognition  studies  have  relied  heavily  on  species 
comparisons  to  indicate  the  sorts  of  evolutionary  pressures 
shaping  recognition  behaviour.  But  these  same  sons  of 
pressures  can  vary  within  species.  This  is  the  focus  of  the 
present  study:  do  mother-offspring  pairs  of  northern  fur  seals 
(Callorhiniis  ursinus)  recognize  each  other's  vocalizations  in  the 
same  manner  and  to  the  same  degree?  The  structure  of  both 
female  and  pup  vocalizations  is  sufficient  for  recognition 
aHhough  female  calls  may  be  belter  predictors  of  identity. 
Playback  experiments  indicate  that  pups  recognize  their 
mother's  calls  but  the  results  arc  not  as  clear  for  females.  These 
results 'arc  consistent  with  (1)  behavioural  observations  showing 
that  pups  play  the  most  active  role  in  reunions,  and  (2)  females 
mav  have  a  more  dilTiculi  vocal  recognition  task  to  contend  with 
than  |)ups 
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HIGH  LIPOPROTEIN  LIPASE  (LPL)  ACTIVITY  IN  MOTHERS  AND 
PUPS  MAY  ENABLE  EFFICIENT  MILK  FAT  TRANSFER 
.IN  GREY  SEALS 

Tverson,  S.  J.,  Hamosh,  M.,  and  Bowen,  W.D. 

Canadian  Institute  of  Fisheries  Technology,  Halifax,  NS,  Canada:  Dept,  of 
Pediatrics,  Georgetown  University  Medical  Center,  Wash,  D.C,;  Bedford 
Institute  of  Oceanography,  Dartmouth,  NS,  Canada. 

LPL  regulates  the  hydrolysis  of  circulating  triglyceride  (TG)  and  the 
uptake  of  fatty  acids  (FA)  by  most  tissues,  including  the  mammary  gland 
and  adipose  tissue.  LPL  is  critical  to  the  mother  for  secretion  of  the  long- 
chain  (LC)  FA  in  milk  and  to  the  suckling  infant  in  the  assimilation  of  its 
high-fat  diet.  Phocid  seals  serve  as  excellent  models  in  the  study  of  LPL 
and  fat  transfer  during  lactation  because  mothers  may  fast  completely  while 
secreting  large  quantities  of  high  fat  milks  and  pups  must  digest  and  deposit 
large  amounts  of  fat  as  blubber.  We  measured  milk  fat  transfer  by  isotope 
dilution  and  post-heparin  (PH,  lOOU/kg)  LPL  activity  in  4  mother-pup  pairs 
at  birth  and  again  late  in  the  16  d  lactation  period.  Maternal  PH-LPL  was 
high  and  increased  up  to  lO-fold  by  late  lactation,  which  paralleled  an 
increase  in  milk  fat  concentration  (from  40%  to  60%)  and  output  (1.5  to  2.2 
kg  fat/d)  over  lactation  (P  <  0.05).  Maternal  plasma  TG  (during  fasting)  was 
inversely  correlated  to  LPL  activity  (P  <  0.01)  and  may  be  associated  with 
the  efficient  incorporation  of  blubber  LCFA  into  milk.  In  pups  PH-LPL 
activity  was  already  high  at  birth  and  increased  with  increasing  total  body 
fat  content  during  lactation  (P  <  0.05).  Although  pup  plasma  TG  increased 
with  increasing  daily  fat  intake  (P  <  0.05),  pups  efficiently  cleared  lipid 
from  the  circulation  as  evidenced  by  the  direct  incorporation  into  blubber  of 
milk  fatty  acids  and  the  high  percentage  (70%  of  intake)  of  fat  deposited 
throughout  lactation. 


ATLANTIC  SPOTTED  DOLPHINS  OF  THE  BAHAMAS:  IDENTIFICATIONS 
ANDENVIRONMENTALANDSIGHnNGCORRELATESFOR  1992 AND  1993 
Jackson,  M.  A.  and  Dudzinsld,  K.  M. 

Marine  Mammal  Research  Program,  Texas  A&M  University  at  Galveston, 
4700  Avenue  U,  Building  303,  Galveston,  TX  77551-5923 

Results  from  the  1992  and  1993  field  seasons  of  Oceanic  Society  Expeditions' 
Project  Dolphin  are  picsented  in  two  sections;  individual  idendficalions  and  sighting 
and  environmental  oonelations.  Dataon  the  Atlantic  spotted  dolphinfSteneUa/roniafu) 
were  collected  during  September  and  December  1992,  and  Spring  -  Summer  1993, 
underwater  with  a  3Smm  camera,  two  Hi-8  video  cameras,  and  omni-diiectional 
hydrophones. 

Relative  age  classes  were  assigned  to  individual  dolphins  based  on  the  degree  of 
spotting.  Them  exists  a  resident  population  of  approximately  80  spotted  dolphins  that 
inhabits  the  waters  notth  of  Grand  Bahama  Island.  This  estimate  is  low  due  to  the 
exclusion  of  most  very  young  spotted  dolphins;  these  individuals  possess  no  spots 
and  usually  no  scars  to  facilitate  reliable  re-identification.  We  have  positively 
identified  36  females  and  25  males  in  this  population. 

We  have  recorded  significam  directionality  of  travel  for  individuals  and  groups, 
depending  on  time  of  day.  However,  sightings  were  not  significantly  correlated  with 
particular  time  of  day  or  season.  Larger  groups,  of  5  to  20  dolphins,  were  observed 
more  during  sea  state  conditions  of  Beaufort  4  and  5  than  in  Beaufort  1  to  3.  Encounter 
lengths  were  random  bytimeofday.Severestonns  appear  to  affect  dolphin  behavior, 
making  them  less  willing  to  bowride  and  to  socialize  underwater  with  humans. 


AN  EDUCATIONAL  PROGRAfyl  FOR  REDUCING  WHALE  HARASSMENT  BY 
RECREATIONAL  BOATERS 
Jihoda,  J.C.  and  Wiley.  O  N. 

Bridgewater  Stale  Collage,  Bridgewater.  MA  02524  and  International  Wildlife 
Coalition,  Box  388.  North  Falmouth,  MA  02958 


Public  Imerest  In  marina  mammals  is  high  and  many  opportunUlas  exist  for 
Inleractlons.  Whether  such  benevolent  ancounleis  ate  problematic  Is  subject  to 
debate,  bul  probably  varies  by  spades  and  drcumstance.  An  area  of  Intansa 
Interaction  exists  In  the  area  of  tha  Stallwagen  Bank  National  Marine  Sanctuary 
(Massachusetts.  USA),  where  approxlmalely  25  commercial  whale  watch  and 
numerous  private  vessels  ragulariy  dose  approach  endangerad  humpback,  finback 
and  right  vrhales.  Regulation,  other  than  the  poorly  defined  prohibition  on 
harassment  is  lacking.  Although  regional  guidelines  exist,  they  are  Inadequately 
disseminated  and  habitually  violated. 

In  1991,  we  Initiatsd  a  direcL  on-water  education  program  targeting  non¬ 
commercial  boatera  that  approach  whales.  Our  goal  was  to  have  boaters 
voluntarily  Increase  Iheir  distance  from  whales.  Using  a  4m  Inflalabla  boat,  we 
Intaroepled  recreational  boaters,  discussed  whale  ecology,  explained  current  laws, 
penalties  and  guidelines,  and  made  suggestions  lor  responsible  whale  watching. 
We  also  provided  pamphlets  showing  photographs  of  ship  struck  whales  and 
detailing  appropriate  and  inappropriate  methods  for  observing  whales.  Data  on 
vessel  distribution  showed  boaters  increased  their  distance  from  whales  following 
educalional  episodes.  Repeat  educational  encounteis  with  specific  vessels  was 
rare.  This  suggests  either  a  long  term  impact  or  use  of  the  area  by  transient 
boaters. 


HOW  STEREOTYPED  IS  THE  SIGNATURE  WHISTLE  OF  BOTTLENOSED 
DOLPHINS  ? 

Janik,  V.M.  and  Todt,  D. 

Institut  fOr  Verhaltensbiologie,  Freie  Universitat  Berlin,  Haderslebener  Sir.  9, 
12163  Berlin,  Gennany 


The  signature  whistle  of  the  bottlenosed  riolphin  {Tutsiops  trvncatus)  is 
defined  by  Its  individual  specificity,  ks  predominance  in  a  dolphin's  vocalisation, 
and  its  high  degree  of  stereotypy.  An  assessment  of  the  latter  usually  depends 
on  properties  of  the  observer's  gestalt  perception.  Although  this  is  a  valuable 
method  to  idenlify  signature  whistles,  it  does  not  allow  an  assessment  of 
variability.  In  this  paper  the  stereotypy  of  signature  vrhistles  has  been 
investigated  quantitatively  in  comparison  to  other  whistle  types.  More  than  1800 
whistles  produced  by  two  individuals  in  various  contexts  have  been  analysed. 
Variability  of  single  parameters  of  the  fundamental  frequency  like  duration,  start 
and  end  frequency,  and  frequency  range  has  been  compared  to  cross 
correlation  coefficients  of  whole  whistle  contours.  Both  methods  confinned  that 
the  signaure  whistle  had  the  highest  degree  of  stereotypy  in  the  repertoire  of 
an  individual.  Paramefers  of  other  whistle  types  had  up  to  ten  times  higher 
coefficients  of  variance  fhan  those  of  signature  whistles.  However,  the  location 
of  inflections  in  the  signature  contour  had  a  two  to  three  times  lower  coefficient 
of  variance  than  its  duraion,  range,  or  aart  and  end  frequency.  Cross 
coriBlaion  coefficients  supported  in  particular  the  result,  tha  the  shape  a  a 
given  contour  was  more  invariable  than  its  degree  of  compteteness  or  its 
duration. 


SURFACE  AND  DEEP  LAYER  PRODUCTIVITY:  DO  THESE  FACTORS  INFLUENCE 
SPERM  WHALE  (PHYSETER  MACROCEPHALUS)  DISTRIBUTION  IN  THE 
SOUTH  PACIFIC? 

J^uet,  N.  and  Whitehead,  H. 

Biology  Department,  Dalhousle  University,  Halifax,  N.S.  Canada,  B3H  4J1 


We  investigated  the  importance  of  various  factors  Influencing  sperm 
whale  distribution.  The  abundance  of  sperm  whales  was  related  to  primary 
productivity,  intensity  of  a  deep  scattering  layer  (300-600m),  sea  surface 
temperature  (SST)  and  the  depth  of  the  thermocline,  using  data  collected 
from  a  40'  sailing  boat  during  a  survey  around  the  South  Pacific  (Panama- 
New-Zealand-Chile-Panama).  Sperm  whale  abundance  was  determined  by 
listening  every  half  hour  through  an  hydrophone  for  Iheir  characleiistlo 
clicks.  The  productivity  of  the  upper  layers  was  indicated  by  both  a  spectral 
radiometer  and  a  Secchi  disk.  A  sonar  (Furuno  CHI  4,  60  khz)  was  used  to 
detect  the  deep  scattering  layer.  The  depth  of  the  thermocline  was  measured 
with  an  expendable  bathythermograph. 

The  spatial  organization  of  the  whales  was  highly  clumped  and  most  of  the 
74  encounters  were  found  less  than  80  miles  from  the  previous  one.  These 
concentrations  of  whales  were  separated  by  500-3000  nautical  miles. 
However,  the  regions  of  concentration  were  not  characterized  by  a  higher 
surface  productivity  or  a  lower  SST  than  adjacent  waters,  and  no 
correlation  was  found  between  whale  abundance  and  primary  productivity, 
or  SST,  over  any  spatial  scale.  Only  the  presence  and  intensity  of  the  deep 
scattering  layer  showed  some  correlation  with  whales  distribution  over 
scales  broader  than  500  n.miles.  These  results  suggest  that  sperm  whales 
are  only  dependant  upon  the  productivity  of  the  deeper  layers  and  that  there 
is  little  direct  relationship  between  surface  productivity  and  what's 
happening  down  deep. 
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BIOLOGY  OF  THE  CLYMENE  DOLPHIN  (StaneHa  ctymens)  IN  THE  GULF  OF 
MEXICO 

Jefferson,  Thomas  A.  and  Odell.  Daniel  K. 

Marine  Mammal  Research  Program  and  Departmem  of  Wildlife  & 

Fisheries  Sciences,  210  Nagle  Hall,  Texas  A4M  University,  College 
Station,  TX  77843  (TAJ);  and  Sea  Worid,  Inc.,  7007  Sea  World  Drive, 
Orlando,  FL  32821  (DKO) 

The  biology  of  the  clymene  dolphin  {Stenella  dymene)  was  studied,  based 
largely  on  1 1  dolphins  stranded  along  the  Texas  coast  between  1981  and 
1992  and  six  from  a  mass  stranding  in  Flonda  in  1983.  Rve  of  the  Texas 
dolphins  were  found  alive;  none  lasted  more  than  4  days  in  captivity.  There 
are  year-round  records  from  throughout  the  northern  Gulf  of  Mexico; 
sightings  have  occurred  almost  exclusively  In  deep  (>  200  m)  offshore 
waters.  A  dark  lateral  stripe  occurs  on  most  animals.  Males  reach  greater 
lengths  than  females,  but  there  may  be  little  sexual  dimorphism  in  other 
external  measurements.  Length  of  the  upper  toothrow  vs.  preoibltal  width 
provides  good  separation  of  skulls  of  clymene,  striped  (S.  cxienileoalba), 
and  spinner  (S.  longlmsirls)  dolphin  adults;  however,  care  must  be  taken 
to  distinguish  young  striped  dolphin  skulls.  External  parasites  inciude 
barnacles  and  whale  lice,  and  imemal  parasites  include  PhyUobothrium 
sp.,  Monorygma  sp.,  and  Nasitrama  sp.  Some  dolphins  had  as  many  as  31 
bites  and  scars  from  cookie-cutter  sharks  (/s/stfus  braslllansis)  on  their 
bodte.  Preliminary  evidence  indicates  th^  females  become  sexually 
mature  by  171  cm  on  average  and  males  by  176  cm;  there  is  a  passible 
calving  peak  in  the  spring.  Most  herds  observed  at  sea  have  been  small 
(mean  herd  size  »  32.2  Individuals,  n  -  13),  and  bow-riding  is  common. 
Twenty  whistles  were  recorded;  their  structure  was  similar  to  those  of 
other  species  of  the  genus,  with  overall  slighlly  higher  frequencl^. 


LEVELS  OF  PCBs  AND  DDTs  IN  SUCKLING  GREY  SEAL  PUPS,  AND  THE 

POSSIBLE  EFFECT  OF  PCB  ON  THYROID  HORMONES 
Jenssen,  B.M.,  J.U.  Skaare,  S,  Woldstad,  D.  Vongraven  and  M.  Ekker 
Departmem  of  Zoology,  University  of  Trondheim.  N-7055  Dragvoll,  Norway 
Department  ofToxicology  and  Chemistry,  National  Veterinary  Institute,  P.O.box  8146,  Dep 
0033  Oslo,  Norway 

In  experiments  ou  harbour  seals  {Phoca  vitulina).  it  has  been  documented  that  animals  fed 
fish  containing  high  levels  of  PCBs  had  lower  plasma-levels  of  thyroid  hormones  as  compared 
to  animals  fed  fish  containing  low  levels  of  PCBs  (1 )  To  examine  if  the  PCB-cxposure 
mqjcricnced  by  suckling  grey  seal  {Halichoerus  grypus)  pups  at  Froan,  Norway,  may  affect 
their  plasma-levels  of  thyroid  hormones,  concentrations  of  IPCB  (sum  of  22  PCB  congeners) 
measured  in  bloodcells  were  correlated  to  the  levels  of  triiodothyronine  (T3).  total  thyroxine 
(TT4)  and  free  thyroxine  (FT4)  in  the  plasma.  Concemrations  of  DDTs  (pp-DDE,  op-DDD, 
pp*DDD,  op>DDT  and  pp-DDT)  in  blood  ceils  were  also  analyzed.  Plasma  concentrations  of 
thyroid  hormones  were  analyzed  using  RIA  technique. 

The  concentrations  of  SPCB  and  SDDT  in  blood  ceils  from  suckling  pups  were  2819.6 
(SD»  1897.6.  n«  17)  and  1982.3  ng/g  lipid  weight  (l.w)  (SD  «  2013.8.  n  »  17), 
respectively.  This  is  similar  to  mean  values  reported  in  blubber  tissue  of  dead  seal  pups  from 
thesamearea;  1070.7 ± 246.4 ng IPCB/g  l.w,  (n  =  7),  and 990.8  ±  400.1  ng SDDT /g l.w. 
(n  =  7).  The  data  indicate  that  the  concMtrations  of  SPCB  and  ZDDT  in  neonatal  pups  at 
Froan  arc  lower  as  compared  to  concentrations  reported  in  blood  of  grey  seal  pups  ftom  the 
Nonhwest  Atlantic  (2).  Although  the  two  pups  that  had  the  highest  SPCB  concentrations  also 
had  the  lowest  plasma  concentrations  of  thyroxine,  there  was  no  significant  correlation 
between  the  IPCB  concentration  m  blood  cells  and  the  corresponding  plasma  concentrations 
of  any  of  the  thyroid  hormones  in  the  suckling  pups. 

1  Brouwer  etai.  Aquatic  Toxicol.  15,  99-106  (1989). 

2.  Addison  &  Brodie,  J.  Fish.  Res.  Board  Cm.  34,  937-941  (1977). 


annual  reproductive  cycle  of  the  female  HAWAIIAN  MONK  SEAL 
Johanoa,  T.  C.,  Brenda  L.  Becker,  and  Timothy  J.  Ragen 
Honolulu  Laboratory.  Southwest  Fisheries  Science  Center, 
National  Marine  Fisheries  Service.  NOAA,  Honolulu  Hawaii 
96822-2396 


The  annual  reproductive  cycle  of  the  female  Hawaiian  monk 
seal  (Monacinjs  schaulpslandQ  is  described  from  data  collected 
at  Laysan  Island  (1982-1991)  and  Lisianski  Island  (1982-1983) 
in  the  Northwestern  Hawaiian  Islands.  Pupping,  lactation, 
weaning,  and  molting  were  directly  observed.  Because  macing 
waa  rarely  observed,  it  was  inferred  from  mounting  injuries 
and  the  proportion  of  females  attended  by  adult  males.  Pooled 
birch  rates  were  0.544  for  all  adult-sized  females  and  0.675 
roir  females  parous  in  earlier  years.  For  parturient  females, 
pupping  peaked  in  late  March  and  early  April,  weaning  in  May^ 
Mounting  injuries  in  May  and  Jmte .  and  molting  in  July.  The 
Median  mounting  injury  and  molting  dates  for  nonparturient 
females  occurred  17  and  28  days  earlier.  Pupping  date  sec  the 
timing  of  subsequent  events  In  the  annual  cycle,  but  this 
timing  was  adjusted  by  loss  of  the  pup  or  poor  physical 
condition.  The  interval  from  presumad  mating  to  next  birth 
was  approximately  11  mo,  which  Is  consistent  with  ocher  seal 
species.  Individual  pupping  patterns  varied  widely.  The  mean 
interval  between  births  in  consecutive  years  was  381  days; 
fenales  chat  pupped  In  consecutive  years  gave  birth  later  each 
season.  Conversely,  females  who  skipped  a  year  or  more  gave 
birth  earlier  their  next  pupping  season.  This  variation  from 
a  true  annual  cycle  may  explain  the  protracted  breeding  season 
and  skewed  pupping  distribution  observed  in  this  study. 


COPPER  IN  LIVER,  KIDNEY,  AND  MUSCLE  OF  BOTTLENOSE 
DOLPHIN  (Tursiops  trunaitus)  FROM  THE  INDIAN  RIVER  LAG(X)N 
SYSTEM,  FLORIDA 
Jensen,  B.  A.  and  Reynolds,  J.E. 

Eckerd  College,  P.O.  Box  12560,  St.  Petersburg,  Florida  33733 

Copper  concentration  in  liver  decreases  with  increasing  body  length  of  the 
bottlenose  dolphin,  Tursiops  truncatus ,  in  animals  recovered  by  the 
Southeastern  U5.  Stranding  Network  from  Florida's  Indian  River  Lagoon 
system.  The  Indian  River  is  a  site  known  to  have  high  levels  of  copper  due  to 
leaching  from  boat  paint  used  by  the  large  recreational  boating  population. 
This  raises  the  question  of  the  fate  of  copper  in  dolphin  tissues.  Copper 
concentrations  in  samples  of  liver,  kidney,  and  musde  from  nine  dolphins  were 
determined  using  flame  absorbance  spectrophotometry,  and  translated  into 
copper  concentrations  per  gram  wet  and  dry  weight  ti^e.  Significant 
correlations  (p<.10)  existed  between  dolphin  body  length  and  copper 
concentrations  in  wet  and  dry  liver,  and  wet  kidney  ti^e.  Copper 
concentration  in  musde  did  not  correlate  with  body  length,  and  varied  little 
among  these  spedmens.  (Topper  concentrations  in  liver,  and  to  a  lesser  degree 
in  kidney  decrease  with  body  length.  These  results  suggest  a  transfer  of  copper 
from  liver  tissue  to  musde  as  a  dolphin  grows,  since  musde  mass  must  increase 
during  growth,  yet  copper  corwentratiora  remain  ^ble.  A  preliminary 
condusion  is  that  mammalian  musde  may  serve  as  a  biological  sink  for  excess 
copper  in  the  marine  enviromnent 


DESCRIPTION  OF  THE  BEHAVIORAL  PATTERNS  OF  THE  HUMPBACK  WHALES 
(Megaptera  novaeangllae) ,  cows  and  calves  pair  in  the  Bahia 
de  Banderas,  Mexico. 

Jimenez  Z,,  E.A.,  Gomez  P.,  M.G.,  and  Salinas  Z.,  M.* 

*  Facultad  de  Ciencias. 

Facultad  de  Medicina,  Universidad  Nacional  Aut6noma  de  Mexico 
Ap.  Postal  70-572  C.P.  04510  Mexico,  D.F.  MEXICO. 

The  objetive  of  this  work  is  to  show  the  ethogram  obtained 
for  the  humpback  whale’s  females  and  calves  pairs  during 
their  1992  breeding  season  at  the  Bahia  de  Banderas,  Nayarit- 
Jalisco,  Mexico.  Relation  between  behavioral  patterns  and 
enviroment  conditions  were  done,  showing  that  the  main  — — 
perturbing  factor  was  the  boat  traffic  withing  the  human  — 
activities,  increasing  the  interference  swimming,  evasive  - 
behavior  and  changes  in  the  displacement  directions. 

Nlnetheen  behavioral  patterns  were  obtained,  the  most  common 
were  true  breach,  f Upper Ing,  flukes,  evasive  behavior  and 
displacement  calf  aside. 

Are  described  five  new  behavioral  patterns  belonging  to 
the  epimeletic  and  undefined  function  categories,  those  are 
watchfulness,  interference  swimming,  evasive  behavior  in  the 
first  case,  half  dorsal  flop  and  lateral  desplacement  for  the 
second  category. 


CETACEAN  SIGHTING  RATE  ESTIMATES  FOR  THE  OFFSHORE 
WATERS  OF  THE  U.S  GULF  OF  MEXICO 
Johnson,  D.R.',  I — I.  Hansen'  and  K.D.  Mullin’ 

National  Marine  Fisheries  Service,  Southeast  Fisheries  Science 
Center,'Miami  Laboratory,  75  Virginia  Bsach  Drive,  Miami,  FL 
33149,  and  ’Mississippi  Laboratories,  P,0.  Drawer  1207, 
Pascagoula,  MS  39567 


Shipboard  surveys  were  conducted  in  the  spring  of  1990-1992 
to  estimate  the  abundance  of  cetaceans  in  the  offshore  waters  of 
the  U.S.  Gulf  of  Mexico.  The  survey  ares  encompassed  the 
waters  from  about  the  1 00  m  depth  contour  line  to  the  limit  of  the 
Exclusive  Economic  Zone  (about  370  km  offshore).  A  total  of 
1 3042  km  of  trackline  was  searched  over  a  period  of  about  90  at- 
sea-days.  Paired  high-powered  binoculars  were  used  to  detect 
cetaceans  along  the  survey  track.  Data  was  collected  for  line- 
transect  analysis,  and  423  groups  of  cetaceans  were  sighted 
during  on-effort  surveying.  Sighting  rates  (sightings/km)  for 
cetaceans  in  the  northern  Gulf  of  Mexico  were  as  follows;  all 
cetaceans  (0.0324),  baleen  whales  (0.0005).  Physeter 
mgcrocepbalus  (0.0022),  Koala  whales  (0.0034),  beaked  whales 
(0.0008),  delphinid  whales  (0.0041).  StenBlIa  dninhin.  (0.0086), 
Stenglla  altenuata  (O.OO57),  and  Turslon..  truncatus  (0.0053). 
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A  NEW  ROLE  FOR  THE  DEPARTMEMT  OF  THE  NAVY  IN  WEST  INDIAN  MANATEE 
PROTECTION  AND  MANAGEMENT 

Jones,  Sharon  L.,  Maynard,  Sandra  and  Wilkinson,  Ronald  M. 

Atlantic  Division,  Naval  Facilities  Engineering  Command,  1510  Gilbert  St., 
Norfolk,  VA,  23511-2699 


The  Department  of  Defence  is  currently  funding  several  natural  resource 
projects  to  benefit  marine  mammals  through  the  DOD  Legacy  Resource 
Management  Program.  The  Program  was  created  by  the  Department  of 
Defence  Appropriation  Act  of  1991,  to  enhance  and  expand  the  existing 
stewardship  of  DOD  lands.  To  meet  the  purposes  of  the  Act,  the  Program  has 
funded  activities  through  its  natural/cultural  resources  programs  on 
military  installations.  More  than  400  demonstration  projects  in  43  states, 
the  District  of  Columbia,  and  6  territories  have  been  initiated  as  of  1992, 
with  total  funding  at  $35  million.  The  Program  is  allowing  DOD  to  move 
beyond  regulatory  compliance  into  active  protection  and  management.  The 
Navy  has  sponsored  three  demonstration  projects  involving  the  West  Indian 
Manatee  rTrichechus  manatus^:  one  at  Naval  Station  Roosevelt  Roads  in 
Puerto  Rico,  one  at  Naval  Air  Station  Jacksonville  In  Florida,  and  one  at 
Naval  Submarine  Base  Kings  Bay.  The  goals  of  the  three  projects  have 
encompassed  species  and  habitat  protection,  education,  and  research. 

Results  include  three  refuge  areas,  two  interpretive  viewing  areas,  partial 
funding/support  of  a  satellite  telemetry  project,  and  design/installation  of 
manatee  propeller  guards.  All  three  projects  have  been  in  partnership  with 
multiple  agencies  and  conservation  groups.  Cooperative  partnerships  have 
been  a  hallmark  of  the  Program,  and  have  allowed  these  and  other  marine 
mammal  projects  to  be  designed  and  proceed  using  the  best  scientific, 
technical,  management,  and  legal  expertise. 


ECOLOGY  AND  BEHAVIOUR  OF  HUMPBACK  DOLPHINS  SOC/SA 

aUNENSIS  OF  EASTERN  CAPE,  SOUTH  AFRICA, 

Karrzmanild,  L.  (1,2)  and  Cockcroft,  V.G.  (1) 

1.  Centre  for  Dolphin  Stupes,  Port  Elizabeth  Mu&eum,  P.O.  Box  13147,  Humewood, 

6023,  South  AMca. 

2.  c/o:  Department  of  Zoology,  University  of  Port  Elizabeth,  P.O.  Box  1600,  Port 

Elizabeth  6000,  South  Africa. 

Photo-identification  surveys  between  April  1991  and  May  1993  were  conducted  to 
determine  the  distribution,  movement,  abundance  and  behaviour  of  humpback  dolphins 
in  Algoa  Bay  and  St.  Francis  Bay,  Eastern  Cape,  South  Africa. 

A  total  of  73  (87.7%)  of  all  individuals  seen  were  identified  and  catalogued  using 
marks,  scars  and  pigmentation  patterns  on  the  dorsal  fin,  hump  and  back.  Thirty  one 
(42.3%)  of  these  were  seen  once  only,  26  (35.6%)  more  then  once  but  less  then  four 
times,  vAuic  the  reminder  were  resided  four  times  or  more.  The  most  frequently 
sighted  dolphins  were  occasionally  not  seen  for  periods  up  to  6  months  and  often 
moved  great  distance.s,  somedmcs  more  than  110  km  in  2  days.  However  these  were 
also  often  seen  repeatedly  in  the  same  areas.  These  data  suggest  that  most  dolphins 
were  transient  wdiile  otfam  form  semi-rerident  groups  vddeh  use  the  surveyed  area 
regularly,  but  not  exclusively.  Semi-rerident  animals  were  mostly  adults  (75%),  of 
which  66.7%  were  females.  Most  transient  animals  were  adults  (61.4%),  but  few  of 
these  (2il%)  were  females. 

Low  coefficient  of  assodafion  index  between  adults  and  unstable  school 
compositbn  suggests  that  these  dolpluns  form  highly  ^namic  sodal  units.  Though 
strong  affiliarions  were  observed  betmn  "probable  mothm"  and  their  calves. 

Activitywas  related  to  time  of  day,  allowing  a  desoiption  of  daylight  activity 
budgets.  Pe^  activity  was  noted  in  the  morning,  followed  occasionally  by  a  secondary 
peak  in  the  afternoon.  The  main  daylight  acthity  was  feeding  and  other  acrivides  were 
directly  effected  by  tlus.  The  proportion  of  time  spent  feeding  varied,  however,  with 
area,  as  did  time  q)ent  on  travelling,  playing  or  resting.  No  differences  in  the 

behaviour  of  dolphins  was  observed. 


SOUND  DETECTION  THRESHOLD  DETERMINATION  IN  TWO 
CALIFORNIA  SEA  LIONS  AND  A  HARBOR  SEAL 
Kastak,  D.,  Schusterman,  R.J.,  and  Reichmuth,  C.J. 

Long  Marine  Laboratory,  100  Shaffer  Rd.,  Santa  Cruz,  Ca.  95060 


Noise  from  human  activities  both  in  air  and  underwater  has  the 
potential  to  influence  the  behavior  of  marine  mammals.  In  order  to 
understand  the  possible  effects  of  anthropogenic  sound  on  pinnipeds,  we 
are  conducting  experiments  to  determine  pure  tone  detection  thresholds, 
especially  at  low  frequencies  (under  500  Hz),  of  a  harbor  seal  (Phoca 
vitulina)  and  two  California  sea  lions  (Zaloohus  californianus).  Two  of 
the  animals  (one  Zaloohus  and  the  Phoca)  have  been  trained  to  wear 
custom-fitted  headphones  in  order  to  determine  minimum  audible  sound 
pressure  levels  at  or  near  the  tympanic  membrane.  The  third  animal 
I Zaloohus)  is  being  directly  trained  to  respond  to  underwater  reverberant 
sound  fields  of  various  frequencies  (100-1000  Hz)  at  a  depth  of 
approximately  1.5  m.  Preliminary  results  suggest  that  both  species  hear 
much  better  at  low  frequencies  than  previously  expected.  Implications 
for  effects  of  man-made  noise  on  both  the  in-air  and  underwater 
activities  of  pinnipeds  are  discussed. 


CONTEMPORANECXIS  STRANDINGS  OF  BOTTLEfOSE  DOLPHINS  ALONG  THE 
TEXAS  CCAST 

Jones,  S.  C.  IlH,  E.  M.  Haubold^,  G.  A.  J.  Worthy^,  and  R.  J.  Tarpley^ 

^Biology,  Chemistry,  and  Environmental  Science  Dept.,  Christopher 

Newport  University,  50  Shoe  Lane,  Newport  News.  VA  23606 

^Texas  Marine  Mammal  Stranding  Network.  Texas  A&M  University  at 

Galveston,  4700  Ave.  U,  Bldg.  303,  Galveston,  TX  77551 

^Dept.  of  Veterinary  Anatomy,  Texas  A&M  University,  College  Station,  TX 

77843 

A  decade  of  stranding  data  from  the  Texas  coast  was  analyzed  for 
contemporaneous  patterns.  From  Nov.  24.  1980,  through  Dec.  31, 

1990,  there  are  records  of  899  bottlenose  dolphin  strandings  along  the 
coast  of  Texas.  A  scatter-plot  of  859  of  these  strandings  (40  were 
unknown/unreadable  locations)  is  consistent  with  previously  reported 
geographic  and  seasonal  patterns.  Another  pattern  subtly  evident  is 
geographic  clustering  of  single  strandings  over  short-term  periods.  A 
method  was  developed  to  Identify  stranded  individuals  associated  with 
contemporaneous  stranding  events  (CSEs).  Groups  of  3  or  more  dolphins 
were  tested  against  a  random-distribution  model  at  p<0.0005  level.  154 
dolphins  (17.9%)  were  involved  in  twenty-six  CSEs.  There  were  22 
CSEs  (mean  number  of  dolphins  >  5.6,  range  «  3-21)  on  gulf  beaches  and 
4  CSEs  (mean  =  7.8,  range  «  3-23)  in  bay  systems,  it  is  recommended 
that  stranding  coordinators  be  observant  for  CSEs,  and  evaluate  CSE 
individual  animals  for  similar  physical/physiological  conditions  that  may 
suggest  a  common  cause  of  mortality. 


DIVING  BEHAVIOUR  OF  A  SUBADULT  MALE  GREY  SEAL  (HALICHOERUS 
GRYPUS)  IN  THE  BALTIC  SEA. 

Karlsson.  O.’.  Sjoberg,  0.^,  Fedak,  W  ’  and  McConnell  B.J.^ 

‘Department  of  Zoology.  Stockholm  University,  10691  Stockholm  Sweden. 
^Department  of  Animal  Ecology.  Swedish  University  of  Agricultural  Sciences.  S- 
901  83  UrneS.  Sweden.  ^Sea  Mammal  Research  Unit  (SMRU).  National 
Enviromeni  Research  Council,  Madingley  Road,  Cambridge  CB3  OET,  UK. 

As  a  pan  of  larger  study  (Sjoberg  et  al.  in  this  volume),  data  from  a  satellite 
tagged  subadult  male  grey  seal  {Hahehoervs  grypu$)\n  the  Baltic  Sea.  was  used 
to  distinguish  different  dive  types.  The  data  from  this  SMRU  satellite  data  logger 
is  different  from  data  from  a  TDR,  It  uses  data  from  submergence  and  depth 
sensors  to  produce  surface  /  dive  duration,  dive  depth,  swimming  velocity  and 
haulout  duration  data.  All  dives  are  divided  in  five  sections,  based  on  dive 
duration,  with  depth  and  mean  swimming  velocity  recorded  for  all  sections  of  the 
dive.  For  all  dives  the  maximum  depth  is  recorded. 

We  found  four  different  dive  types  among  the  3561  recorded  dives:  type  A- 
dives  (square  shaped  dives,  with  flat  bottom,  descent  and  ascent  angle  of  the 
same  size),  type  B-dives  (v  shaped  dives,  with  descent  and  ascent  angle  of  the 
same  size  and  an  index  of  dive  squareness  less  than  0.7).  type  C-dives  (dives 
with  shallow  descent  angle,  partly  flat  bottom  and  steep  ascent  angle)  and  type 
D-dives  (dives  with  steep  descent  angle,  partly  flat  bottom  and  shallow  ascent 
angle). 

The  frequency  of  dive  types  showed  a  diurnal  variation  which  was  correlated 
to  the  seals  haulout,  which  normally  occurs  at  night  time  (Sjoberg  et  al.  in  this 
volume),  and  there  was  diurnal  variation  in  both  dive  duration  and  dive  depth. 
Dives  had  a  longer  duration  and  were  shallower  at  night,  while  during  the  day 
they  were  shorter  and  deeper.  This  suggests  that  many  of  the  dives  at  night  are 
rest  dives  close  to  the  haulout  area  and  many  of  the  dives  in  daytime  are 
transport  and  foraging  dives.  Usually  haulout  patterns  are  affected  by  tide 
movements.  However  that  is  not  the  case  in  the  Baltic,  while  there  is  no  tide. 


BODY  SURFACE  TEMPERATURE  IN  A  HARBOUR  PORPOISE  rPhocoena 
phocoena) 

R.A.  Kaetelein,  P.  Koene  *  &  S.  Labbert6 

Zeedierenpark  Harderwijk  (Harderwijk  Marine  Mammal  Park), 
Strandboulevard-oost,  3841  AB  Harderwijk,  Holland 
*  Ethology  Section,  Department  of  Animal  Husbandry,  Agricultu¬ 
ral  University,  P.O.  Box  6700  AH  Wageningen,  Holland 


The  risk  of  hypothermia  is  high  for  small  cetaceans  because 
of  their  high  body  surface  to  volume  ratio.  To  compensate  for 
this,  Harbour  porpoises  have  a  relatively  thick  blubber  layer. 
The  less  insulated  appendages  can  be  used  to  dissipate  heat 
during  activity.  For  this  study,  a  stranded  juvenile  Harbour 
porpoise,  which  was  under  treatment  at  the  rehabilitation 
centre  of  the  Harderwijk  Marine  Mammal  Park,  was  taken  from 
the  water  to  measure  its  body  surface  temperatures  with  an 
infra-red  heat  gun.  Compared  to  other  body  parts,  the  tempe¬ 
ratures  of  the  tongue,  eyes  and  genital  slit  were  high.  The 
temperatures  of  the  blowhole,  skin  between  pectoral  fins,  the 
dorsal  skin  rostral  of  dorsal  fin,  umbilicus  and  tailstock 
were  around  the  average  body  surface  temperature.  The  tempe¬ 
ratures  of  the  the  pectoral  fins  were  low  compared  to  all 
other  measured  body  parts  and  remained  low  even  after  10  min. 
out  of  the  water.  The  temperatures  of  the  dorsal  fin  and  tail- 
fluke  were  low  compared  to  most  body  parts  when  the  animal  had 
recently  left  the  water,  but  increased  over  time.  The  study 
also  investigated  symmetry  in  body  surface  temperature. 
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MARINE  MAMMALS  AND  BOATS  IN  HERVEY  BAY  MARINE  PARK.  QUEENSLAND. 
AUSTRALIA,  AS  DETERMINED  BY  AERIAL  SURVEYS. 

Kaufman,  G.D.,  P.H.  Forestall,  and  E.K.  Brown 

Pacific  Whale  Foundation,  101  N.  Kthel  Rd.,  Khei,  HI  96753 

Aerial  surveys  were  conducted  In  Hervey  Bay  Marine  Park  (Queensland, 
Australia)  to  document  presence  of  mu’ine  mammals  and  boats  from  August  1 1 
-  October  24,  1993.  Hervey  Bay  is  located  between  Fraser  Island  and  the 
eastern  coastline  of  Australia  approximately  300  km  north  of  Brisbane. 

A  total  of  75  hours  was  logged  during  19  flights  from  August  11  through 
October  24,  1992.  186  pods  containing  an  estimated  317  humpback  whales 

were  observed  during  41.5  hours  of  census  effort  across  17  flights  (with  a 
moan  observation  rate  of  4.48  pods  per  hour,  ranging  from  0.0  to  7.75,  STD  = 
2.07).  In  addition,  476  dolphins  sightings  (including  an  estimated  2626 
animals),  182  dugong  sightings  (with  an  estimated  194  animals)  and  392  boats 
observations  were  made. 

Humpback  whales  traveled  south  past  Fraser  Island  on  their  way  back  to  the 
Antarctic  after  .wintering  on  the  Great  Barrier  Reef.  As  the  season 
progressed,  a  larger  proportion  the  whales  moving  south  came  into  the  Bay, 
remaining  for  two  to  throe  days.  The  general  size  and  composition  of  pods 
suggested  that  Platypus  Bay.  in  the  northeastern  part  of  the  Park,  may  be  an 
important  resting  area  for  mothers  and  their  calves. 

A  variety  of  dolphin  species  were  observed  to  be  widely  distributed 
throughout  the  park.  Dugongs  were  observed  in  areas  not  thought  to  be  part  of 
their  normal  range,  perhaps  due  to  destruction  of  seagrass  beds  by  inordinate 
flooding  earlier  in  the  year.  Boat  dish’ibutlon  was  primarily  determined  by 
location  of  whales.  A  tendency  for  boats  to  travel  in  'packs',  and  a  frequent 
lack  of  understanding  of  Park  Regulations  shown  by  visiting  private  boaters, 
were  also  noted  as  issues  requiring  Mention  by  Park  management. 


ANOMALOUS  DISTRIBUTIONS  OF  RIGHT  VWtALES  {Eubataena  giadalis)  IN 
THE  GULF  OF  MAINE  IN  1992:  AN  EFFECT  OF  GLOBAL-SCALE  CHANGES 
Robert  D.  Kenney 

Graduate  School  of  Oceanography,  University  of  Rhode  Island,  Narragansett, 
Rl  02882-1197 

For  the  first  time  since  1 979,  no  right  whales  were  sighted  in  1 992  during 
late  spring/early  summer  aerial  surveys  in  the  Great  South  Channel  (GSC) 
region  east  of  Cape  Cod  and  Nantucket,  Massachusetts.  Additional  aerial 
surveys  were  conducted  over  much  of  the  Gulf  of  Maine  in  an  attempt  to 
locate  any  other  concentrations  of  right  whales.  During  the  season  when 
right  whales  would  normally  be  expected  in  the  GSC,  a  few  were  sighted  in 
the  central  Gulf  of  Maine,  none  were  found  in  their  normal  late  summer/fail 
habitats  in  the  Bay  of  Fundy  and  south  of  Nova  Scotia,  and  a  few  remained 
resident  in  Massachusetts  Bay. 

The  absence  of  right  whales  in  the  GSC  in  1992  can  be  attributed  to  a 
shift  in  the  regional  zooplankton  community.  The  dominant  taxon  was 
pteropods,  distributed  vertically  throughout  the  water  column,  rather  than 
the  calanoid  copepod  Calanus  finmarchicus,  vertically  and  horizontally 
aggregated  into  the  dense  patches  comprising  the  preferred  foraging  areas  of 
right  whales.  Either  pteropods  are  unacceptable  right  whale  prey,  or  patch 
densities  were  below  the  energetic  threshold  required  for  right  whale  feed¬ 
ing.  The  shift  in  zooplankton  dominance  in  1992  was  likely  related  to  signif¬ 
icantly  reduced  water  temperatures  and  a  delay  in  the  development  of  the 
typical  hydrographic  structure  of  the  region,  possibly  caused  by:  ID  wide¬ 
spread  cooling  of  the  Northern  Hemisphere  caused  by  atmospheric  sulfuric 
acid  haze  resulting  from  the  June  1991  eruption  of  Pinatubo  volcano  in  the 
Philippines,  and/or  (2)  significant  alterations  in  regional  weather  patterns  in 
eastern  North  America  during  the  first  half  of  1 992  resulting  from  the  effects 
of  the  1991/92  El  Niha 


NEUROLOGICAL  DISEASE  AND  HUMPHREY  THE  HUMPBACK  WHALE 
Kieckhel'er,  T.  R. 

9433  Holly  Hill  Dnve.  Salinas,  CA  93907 


Detailed  observations  of  Humphrey,  a  hifhly  publicized  adult  humpback  whale 
(Megapiera  novaeangliae),  strongly  suggests  that  he  is  affected  by  lesions  to  the  facial  nersc 
and  vestibular  system.  In  1^5.  1988,  and  1990,  he  was  observed  circling  repeatedly, 
wandenng.  and  occasionally  beaching  himself  as  he  swam  in  inland  waters  of  California.  In 
these  embayments  (depth  range  =  0-5  m),  his  respiration  pattern  was  atypical,  consisting 
almost  entirely  of  repeated  breath  intervals  of  long  diuation  (mean  =  3.4  min).  He  also 
exhibited  this  pattern  in  the  relatively  deep  water  of  Bodega  Bay  (depth  range  =  7-14  m). 
This  pattern  differs  markedly  from  that  typically  observed  in  other  humpback  whales 
occurring  along  the  Cidifomia  coast,  which  is  chaiactenzed  by  3-6  breaths  separated  by  short 
intervals  (20  sec  mean  duration)  followed  by  a  longer  interval  (2.4  min  mean  duration) 
before  repeating. 

Analysis  of  still  photos,  videos,  and  recorded  observations  revealed  additional  behavioral 
abnormalities.  Photos  and  video  taken  in  1985  and  1990  documented  that  Humphrey’s  left 
nare  was  lame  during  respiration.  In  1^5  the  aperture  of  his  left  nare  was  only  1/3  the 
aperture  of  the  right  nare.  and  in  1990  the  left  nare  did  not  appear  to  be  functioning  at  all. 
Also,  dunng  his  24-hour  stranding  in  San  Francisco  Bay,  1990.  he  exhibited  bilateral 
nystagmus  (both  eyes  moved  horizontally  in  same  direction  at  2  sec  oscillations).  Later  in  ihe 
night  his  left  eye  stopped  moving  and  was  completely  insensitive  to  touch,  while  the  right 
continued  oscillating.  When  set  free  the  next  afternoon  he  severely  listed  to  the  left  side, 
appeared  dazed  and  circled  to  the  left,  beaching  himself  again.  Finally,  during  the  second 
rescue  attempt  he  swam  off  in  deeper  water  where  he  was  eventually  directed  tack  out  into 
the  open  ocean.  Counter-clockwise  circling  was  the  predominant  movement  pattern 
documented  in  1985.  1988,  and  1990. 

Respiratory  dyspnea,  facial  paralysis,  bilateral  nystagmus,  body  tilling,  incoordination 
with  consequent  drifting,  or  circling  to  the  affected  side  may  all  be  caused  by  lesions  to  the 
facial  nerve  and  vcsubular  system.  Similar  symptoms  have  been  documented  in  horses,  dogs, 
and  cals,  as  well  as  humans.  The  cause(s)  of  Humphrey’s  neurological  dysfunction  (c.g. 
parasite,  trauma,  and/or  abscess)  Is  unknown. 


HOLECUlAfi  APPROACHES  TO  HARINE  HAMAL  ORBIHS. 

Keith,  £.0.,  Fischer,  A. hi.,  Srobler,  J.,  Pervai:,  S.,  and  Brew.  K. 

Dept.  Biochei.  and  Hoi.  Bioi.  (fi-623),  Univ.  fliaai,  Hiaii,  FI  33101 

Usinc  an  extensive  library  of  partial  seouence  data  for  the  lilt  protein  beta 
lactoglobulin  (BL6)  froi  larine  and  terrestrial  laaials,  we  have  been  exaiining  the 
origin  of  the  pinnipeds,  in  an  atteapt  to  resolve  the  lonophyly/diphyly 

controversy.  The  aiino-teriinal  aiino  acid  sequences  of  BlGs  froi  the  cow  (|05 

f  ?03t  >  ^1*®  sheep  iQvis^anes)  ,  the  horse  (Fjguus 

ESyiiHll  I  til®  tl®5  ,  the  bear  (yr|u5_sgBi)  ,  the  killer  whale 

i0!lii5!15^gicai  ,  the  California  sea  lion  iIll$Ei!S5_C4lifornianus)  ,  the  dolphin 

_ truncatuf)  ,  the  northern  elephant  sea!  ilJircunga^an^iistjj^ltris)  ,  the 

hooded  seal  iED!|toghou__c2ysUtai  ,  the  eanatee  ilric^chusji^at^)  ,  and  the 
sea  otter  ilnhydrajutrus)  were  aligned  and  several  diffrent  algoritbis  were  used 
to  generate  phylogenetic  trees. 

In  lost  cases,  the  algorithis  generated  lultiple  phylogenetic  trees,  which  vary 
with  the  order  in  which  sequences  are  added  to  the  growing  tree,  as  well  as  with 
which  sequence  is  used  to  start  the  tree.  These  probleis  were  overcoie  by 

conducting  lultiple  runs  of  each  algorithi,  varying  both  the  order  of  sequence 

addition  and  the  starting  sequence.  In  addition,  we  atteapted  to  root  the  tree  by 
including  the  aiino-terainal  sequence  of  BIS  froi  the  kangaroo  IRacrggus 
giganteusl  .  Even  so,  lost  runs  generated  lultiple  trees,  reducing  the  precision 
of  our  analysis.  However,  the  trees  were  sufficiently  siiilar  to  allow  soae 
generalization. 

In  general,  the  cetaceans  grouped  near  the  ruiinants,  and  the  lanatee  was  close 
to  the  horse.  The  pinnipeds  grouped  together,  usually  dose  to  the  sea  otter,  and 
being  closer  to  the  dog  than  the  bear.  Although  these  results  are  not  conclusive, 
due  to  the  rather  short  aiino-teriinal  sequences  studied,  they  do  expand  our 
understanding  of  the  origin  of  larine  laiials  in  generaT  and  the  pinnipeds  in 
specific,  and  support  a  lonophyletic  origin  of  the  pinnipedia. 


AN  ANATOMICAL  MODEL  OF  MANATEE  HEARING 
Ketten,  D.R.^,  Odell,  D.K.^,  and  Domning,  D.  P.  ^ 

1  Harvard  Medical  School,  Boston,  Mass.;  2  Sea  World,  Inc.,  Orlando,  Fla.; 
3  Howard  University,  Washington,  D.C.  USA 


The  West  Indian  manatee,  Trichechus  ymnatus,  is  common  in  the  subtropical 
waters  of  Florida,  and  latrge  numbers  are  injured  annually  in  collisions  with 
boats  in  shallow  coastal  waters  and  canals.  Acoustic  warning  devices  may  help 
reduce  water  craft  related  injuries,  but  more  information  is  needed  first  about 
manatee  hearing.  In  this  study,  three-dimensional  morphometric  models 
produced  from  CT  scans  and  light  micrographs  were  used  to  provide  estimates  of 
frequency  range  and  directional  sensitivity  for  T.  mamhis  . 

The  models  show  that  West  Indian  manatees  have  superficial  auditory 
specializations  similar  to  cetaceans,  but  they  have  inner  and  middle  ears  that 
imply  a  narrow  auditory  range  and  poor  directional  sensitivity.  The  middle  ear 
cavity  is  large,  air-filled,  and  soft-walled  with  massive,  loosely  joined 
ossicles.  The  inner  ear  has  little  base  to  apex  differentiation  and  low  spiral 
ganglion  cell  densities.  An  unexpected  finding  was  that  the  cochleae  are 
intracranial  and  separated  by  less  than  100  mm.  Possible  interaural  time 
distances  (lATD)  for  Florida  manatees  therefore  range  from  50  psec  (for  soft 
tissue  conduction  paths)  to  260  ^sec  (maximal  external  intermeatal  sound 
paths).  This  means  either  manatees  have  acute  hearing  above  50  kHz,  which 
is  inconsistent  with  their  peripheral  auditory  system  anatomy,  or,  like  some 
fossorial  rodents,  they  evolved  with  few  selection  pressures  for  acute  hearing 
and  have  little  ability  to  localize  sounds.  Our  results  suggest  manatees 
ccmtradict  the  convention  that  hearing  is  the  most  significant  and  developed 
sense  in  obligate  marine  mammals,  and,  in  practical  terms,  that  Florida 
manatees  may  be  unable  to  perceive  the  direction  or  proximity  of  approaching 
boats  in  time  to  avoid  impact. 


MEASUREMENTS  OF  IMMUNOGLOBULIN  CONCENTRATIONS  IN 
EUROPEAN  SEAL  PLASMA  SAMPLES 

King,  D.  P.,  Hay,  A.  W.  M.,  and  Evans,  S.  W. 

Academic  Unit  of  Patiiologic^  Sciences,  Department  of  Clinical  Medicine, 
University  of  Leeds,  Leeds  LS2  9/1,  UK. 


To  investig^  the  humoral  immune  system  in  seals  we  have  produced  monoclonal 
antibodies  (McAb)  specific  for  seal  immunoglobulins.  Three  of  these  McAbs  (Hla 
specific  for  an  IgM-like  macroglobulin,  H24b  and  H49a  both  specific  for  IgG-like 
immunoglobulins)  produced  gainst  grey  seal  (Halicboenis  giypus)  immunoglobulin 
epitopes  have  been  used  to  measure  seal  immunoglobulin  concentrMions.  Epitopes 
recognised  appear  to  be  shared  across  other  phocid  species. 


Immunoglobulin  concentrations  have  been  measur^  in  adult  plasma  s^nples. 


Seal  species 

Immunoglobulin  concentration  ±  SD  (g/L) 

IgM-iike  (Hla) 

IgG-like  (H24b) 

IgG-like  (H49a) 

Grey  (n=26) 

1.2  ±  0.3 

3.5  ±  2.8 

25.4  ±  8.3 

Harbour  (n=25) 

l.l  ±  0.2 

6.1  ±  3.6 

25.3  ±  9.3 

Immunoglobulin  (^ncentratioos  measured  in  neonates  ^ere  found  to  be  low 
compared  with  adults.  These  values  were  found  to  increase  during  the  tint  6  weeks 
post-puium  to  approxim^ly  adult  values. 


The  reagents  ^  methods  described  here  allow  the  measurement  of  phocid  IgM 
and  IgG-like  immunoglobulin  ctmeentr^oos,  Militating  study  of  the  immune  system 
in  seals. 
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ESTIMATING  TREND  OF  THE  ST  LAWRENCE  POPULATION  OF  BELUGAS: 
EVALUATION  OF  THE  ‘GREY  INDEX’ 

Kingsley,  M.C.S.  and  Hammill,  M.O. 

Maurice  Lamontagne  Institute,  Canadian  Department  of  Fisheries  and  Oceans, 
Mont-Joli,  Quebec  G5H  3Z4  Canada 

The  St  Lawrence  population  of  belugas,  much  reduced  by  hunting,  has  been 
declared  endangered.  Census  surveys  indicate  that  it  may  be  slowly  increasing,  but 
they  have  been  too  variable  to  provide  sudstically  significant  trend  estimates.  Grey 
juveniles  are  distinguishable  in  boat  surveys,  and  their  proportion  in  the  population 
has  been  proposed  as  an  index  of  population  growth.  This  growth  index  is  more 
reliable  than  the  gross  annual  birth-rate  if  juvenile  survival  is  variable.  It  has  been 
suggested  that  this  index  can  be  generally  applied  for  monitoring  the  trend  and  status 
of  this  population. 

The  validity  of  this  index  was  tested  by  modelling  the  dynamics  of  the  population, 
using  a  discrete  version  of  the  Lotka  equation.  The  proportion  of  grey  animals  -  the 
‘grey  index’  -  was  a  good  positive  indicator  of  population  growth  rate  if  birth  rate 
or  juvenile  survival  were  varied.  However,  the  relationship  between  the  grey  index 
and  the  growth  rate  was  affected  by  other  parameters  of  the  life  history.  The  grey 
index  was  negatively  related  to  population  growth  rate  when  age  of  first  reproduction, 
or  adult  longevity,  were  vari^.  If  changes  in  environmental  conditions  caused 
correlated  change  in  both  longevity  and  juvenile  survival,  population  growth  rates 
could  change  markedly  without  greatly  altering  the  grey  index. 

Interpretation  of  observed  values  of  the  grey  index  as  evidence  that  the  population 
is  increasing  or  decreasing  may  be  subject  to  error;  values  in  the  observed  range 
could  be  consistent  with  an  increasing  or  decreasing  population.  A  continued 
programme  of  census  surveys  is  necessary  if  defmitive  estimates  of  trend  are  to  be 
obtained. 


INTRA-SPECIFIC  VARIATION  IN  PIGMENTATION  PATTERNS  OF 
THE  HARBOUR  PORPOISE,  PHOCOENA  PHOCOENA  (L.). 
Koopman,  Heather  N.  and  Gaskin,  David  E. 

Department  of  Zoology,  University  of  Guelph,  Guelph,  Ontario,  Canada 
N1G2W1 


Photographs  of  393  harbour  porpoises  from  five  subpopulations 
(Japan,  Denmark,  and  British  Columbia,  the  Bay  of  Fundy  and  Gulf  of  St. 
Lawrence,  Canada)  were  examined  for  individual  and  geographic  variation 
in  pigmentation  patterns.  A  classification  scheme  based  on  the  presence  of 
morphs  of  12  pigmentation  characters  was  developed  for  the  an^ysis.  We 
were  able  to  examine  both  the  left  and  right  sides  of  229  animals;  ail  of 
these  showed  bilateral  asymmetry,  establishing  a  new  account  of 
asymmetry  in  cetaceans.  Each  of  the  393  porpoises  examined  had  unique 
pigmentation,  which  may  be  involved  in  individual  recognition.  No 
morphs  of  the  12  characters  were  found  to  be  sexually  dimorphic. 

Virtually  every  morph  was  present  in  all  subpopulations  to  some 
degree,  making  pigmentation  patterns  an  unsuitable  tool  for  absolute 
discrimination  among  reproductively  isolated  groups  of  porpoises.  The 
frequencies  of  the  morphs  of  seven  characters  were  significantly  different 
between  the  five  geographical  regions,  demonstrating  that  pigmentation 
patterns  are  not  uniformly  distributed  throughout  the  range  of  the  harbour 
porpoise.  This  suggests  some  heterogeneity  in  the  genetic  control  of 
pigmentation  in  these  animals. 


DiviNO  Acnvmr  in  nursing  bearded  seal  pups 

Kovics,  K.  Lydenen,  and  Hammill.  M.  O. 

Department  of  Biology.  Universi^  of  Watedoo.  Waterloo,  ON.  Canada  N2L  3G1. 
D^anment  of  Biology,  University  of  Oslo.  Box  1051  BUndero,  N*0316Oslo, 
Nb^y:  Instimt  Maurice  Lamontage.  C.  P.  1000.  Mont-Joli.  QC.  Canada  GSH  3Z4; 


In  this  study  we  used  time-depth  recorders  to  quantify  diving  activity  of  four 
nnrsinf  bearded  MftirErignfltfmshflrtMtus^  pups.  The  Pirns  were  4-7  days  old  at  the 
nan  of  the  experiments.  Their  average  daily  mass  gain  was  3  J  ±  0.4  kg.  A  total  of 
530  h,  including  6248  dives,  were  recorded  from  the  four  pups.  The  pups  spent  53  % 
of  the  recorded  time  in  the  water  and  47  %  of  the  time  hauled  out  When  the  pups 
were  in  the  water  42  %  of  the  time  was  spent  submerged,  while  58  %  of  the  time  was 
spent  at  the  lurfKc.  Most  dives  were  shallow  and  of  short  duration.  Mean  dive  depth 
Induration  were  10  ±  10mand62±468andthemaximumrecorded  values  were 
84  m  and  5  J  min,  ie^}ective!y.  The  pups  spent  more  time  in  the  water  and  increased 
the  number  of  long  dives  and  the  mean  dive  duration  with  increasing  age.  The  mean 
dunwion  of  haul-out  intervals  where  nursing  could  take  place  was  1.9  ±  2.01  h  with  a 
maximum  recorded  value  of  8.3  h.  The  average  time  between  these  haul-out 
intemb  was  2.2  ±  2A4  h,  with  a  maximum  value  of  9.7  h.  A  diurnal  pattern  in  haul- 
out  activity  was  documented;  pups  spent  significantly  more  time  haul^  out  from  7- 
10  and  21-24  hours  than  during  ^e  rest  of  the  day. 


INNER  EAR  STRUCTURES  OF  TWO  FOSSIL  ODONTOCETES,  AND  THEIR 
PHYLOGENETIC  AND  FUNCTIONAL  SIGNIHCANCE 
Kohler,  K.,  Eastman,  E.R.,  and  Luo,  Z. 

Department  of  Biology  and  Grice  Marine  Biology  Laboratory,  College  of 
Charleston,  Charleston,  SC  29424 

We  studied  the  inner  ear  structures  of  two  fossil  odonlocetes:  a  squalodontoid 
from  the  Late  Oligocene  and  a  physeteroid  from  the  Miocene.  A  Croft  parallel 
grinder  was  used  to  serially  cut  their  petrosals  (periotics)  to  obtain  high- 
quality  sections  of  the  bony  labyrinth  at  precisely  controlled  increments. 

Their  inner  ear  structures  were  then  reconstructed  by  using  computer  graphics. 
These  techniques  resulted  in  much  more  accurate  measurements  of  the  inner  ear 
structures  in  fossil  whales  than  previously  possible.  Based  on  serial  sections 
and  computer-generated  endocasts  of  inner  ears,  we  note  that  these  fossil 
whales  shared  several  bony  features  with  the  extant  odontocetes:  1)  a  very 
reduced  and  curved  vestibule;  2)  very  small  semicircular  canals;  3)  a  hook  in 
the  basal  cochlear  turn;  4)  a  very  large  perilymphatic  duct;  5)  several  bony 
cochlear  structures  associated  with  high-frequency  hearing.  These  features 
indicate  that  sp>ecializations  of  the  cetacean  inner  ear  occurred  no  later  than 
the  divergence  of  these  two  taxa.  Several  cochlear  features  are  more  primitive 
in  the  physeteroid  than  in  the  squalodontoid.  The  secondary  bony  lamina  for 
the  basilar  membrane  in  the  cochlea  is  less  developed  in  both  fossil  taxa  than 
in  modem  delphinoids.  In  the  squalodontoid,  the  basilar  membrane  width 
increases  more  rapidly  toward  the  cochlear  apex  than  in  delphinoids.  These 
imply  that  the  peak  hearing  frequencies  were  lower  in  these  fossil  taxa  than 
in  extant  delphinoids.  Our  long-term  goals  are  to  study  the  systematic 
distributions  of  the  inner  ear  structures  in  major  cetacean  clades,  and  to 
interpret  their  phylogenetic  and  functional  transformations. 


DIFFERENCES  IN  RESPIRATORY  RATES  BETWEN  FEEDING  AND  NONFEEDING 
FJN  WHALES  (BALAE/VO/^ERA  PHrSAll/S)  IN  THE  WATERS  OFF  EASTERN 
LONG  ISLAND.  1981-86. 

Kopelman,  A.  H.  and  Sadove,  S.S. 

Okeanos  Ocean  Research  Foundation.  278  E  Montauk  Hwy.,  P.O.  Box  776,  Hampton 
Bays.  NY  11946 

Observations  of  feeding  and  respiratory  behavior  of  individual  fin  whales 
(Baiaenoptero  physalus)  were  made  from  various  vessels  during  the  months  of  May  * 
September.  198 1-86,  in  the  waters  ofT  eastern  Long  Island  The  interval  between  blows 
was  measured  and  recorded  to  the  nearest  second.  Information  about  the  animal's 
behavior  was  also  recorded,  as  were  the  location,  depth,  and  surface  temperature  at 
sounding  dives.  Animals  that  were  observed  feeding  were  noted  as  such,  all  others 
were  considered  nonfeeding.  Data  were  compiled  by  individual,  month,  year,  and  total 
and  analyzed  for  mean  blow  intervals  during  surfacing  sequences;  mean  dive  duration; 
and  overall  mean  blow  interval  (from  which  blows  per  hour  can  be  calculated). 

Overall  mean  blow  intervals  {±  s.e.)  of  49.06  ±  0,96  for  feeding  (n  =  9022),  and  57,61 
±  I.OI  sec  for  nonfeeding  animals  (n  -  101 15).  differed  significantly  (Mann-Whitney  U, 
p  <  .001).  Mean  blow  intervals  for  surfacing  sequences  s.e.)  of  12.60  ±  0.06  for 
feeding  (n  =  6949),  and  13.67  ±  0.07  sec,  for  nonfeeding  animals  (n  “  7654),  also 
differed  significantly  (Mann-Whitney  U,  p  <  GDI),  as  did  mean  dive  duration  (171.28  ± 
2.41,  n  -  2073,  for  feeding  animals;  194.27  ±  2.70.  n  »  2461.  for  nonfeeding  animals). 
Yearly  comparisons  of  surfacing  sequence  blow  intervals  between  feeding  and 
nonfeeding  animals  yielded  significant  differences  for  each  year,  while  comparisons  of 
dive  durations  yielded  significant  differences  for  ail  years  except  1981  and  1982. 


DIVE  BEHAVIOR  OF  BOWHEAD  WHALES  AS  MONITORED  BY 

SATELLITE  RADIO-TELEMETRY 
Krutzikowsky,  Gregory  K.  and  Bruce  Mate 

Hatfield  Marine  Science  Center,  Oregon  State  University,  Newport,  OR 
97365 

Ten  bowhead  whales  (Balaena  mvsticetus)  were  tagged  with  satellite- 
monitored  radio  tags  near  the  Mackenzie  River  delta  in  the  Canadian 
Beaufort  Sea  in  late  summer  1992.  Animals  tagged  were  estimated  to  be 
between  8  and  12  meters  in  length,  Tags  were  applied  on  the  dorsum 
approximately  2  m  behind  the  blowholes.  Tags  recorded  sensor  information 
on  dive  durations,  dive  depths,  time  spent  in  specific  depth  regimes,  and 
time  spent  at  the  surface  during  eight  summary  periods  daily.  2014 
transmissions  were  received.  Longest  submergence  during  a  summary 
period  ranged  from  3  to  >61  minutes  (n=482).  One  of  the  animals  moved 
through  areas  of  heavy  ice  and  may  have  taken  breaths  without  exposing  the 
tag.  Thus  our  analysis  excluded  summary  periods  with  submergences  longer 
than  61  minutes.  Mean  duration  of  the  longest  submergence  during  a  period 
was  19  minutes  (n=4S4,  sd=8);  mean  duration  of  the  deepest  submergence 
during  a  period  was  13  minutes  (n=467,  sd=7);  mean  average  dive 
duration  during  a  period  was  3  minutes  (n=406,  sd=2).  The  deepest  dive 
during  a  period  ranged  from  <8  to  455  meters  (x=91,  n=470,  sd=2).  On 
average  only  4.7  %  of  each  summary  period  was  spent  at  the  surface 
(n=455,  sd^3.1). 
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SEASONAL  PATTERNS  IN  DENTINAL  ZONE  FORMATION  IN  HARBOUR 
PORPOISES  fPhocoena  phocoena)  FROM  THE  KATTEGAT  AND  SKAGERRAK 
SEAS. 

Kull,  M.  and  Berggren,  P. 

Department  of  Zoology,  Stockholm  University,  S-106  91  Stockholm,  Sweden. 

We  analysed  decalcified  and  stained  sections  of  teeth  from  65  females  and  70 
males  of  harbour  porpoises  incidentally  taken  in  conunercial  fisheries  or  found 
stranded  in  the  Swedish  Kattegat  and  Skagerrak  Seas  during  1987-1991.  We 
examined  the  dentinal  zone  being  deposited,  the  translucent  (light)  or  the 
opaque  (dark),  under  transmitted  light  in  relation  to  the  approximate  date  of 
death  of  the  animal. 

All  ammals  collected  during  September-February  (n=32)  were  depositing  the 
opaque  zone  at  their  time  of  deadi.  The  translucent  zone  was  oi^y  forming  during 
March-July  in  females.  Of  the  51  females  collected  during  these  months  67%  were 
forming  die  translucent  zone.  In  males,  the  translucent  zone  was  only  being  formed 
in  animals  collected  during  March-August.  The  translucent  zone  was  being 
deposited  in  58%  of  all  the  males  available  (n=50)  from  these  months.  The 
transition  period  from  opaque  to  translucent  zone  formation  occured  in  March  for 
females  and  in  March-April  for  males  and  foe  transition  period  from  translucent 
to  opaque  zone  formation  occured  in  July  for  females  and  m  July-August  for  males. 

These  results  show  that  the  translucent  zone  is  formed  in  the  dentine  of  harbour 
porpoises  during  the  spring  and  sununer  monfos.  However,  there  are  animals 
fcmning  the  opaque  zone  durii^  this  time  of  the  year  indicating  that  the 
translucent  zone  is  deposited  during  a  relatively  short  time  period. 

It  is  possible  that  the  formation  of  the  tramlucent  zone  is  linked  to  the  date  of 
l»rth,  seasonal  changes  in  day  length  and/or  hormonal  changes  in  these 
seasonally  reproducing  arumals. 


A  COMPARISON  OF  RECORDED  HEAT  PRODUCTION  AND  CALCULATED 
HEAT  LOSS  RATES  IN  HARP  SEALS  (Phoca  groenlandica). 

Kvadshelm.  P.,  Lager,  A.  R..  Folkow,  L.  P.  and  Blix,  A.  S, 

Department  of  Arctic  Biology  and  Institute  of  Medical  Biology,  University  of  Tromse, 
9037  Tromsa,  Norway. 

Various  heat  loss  (HL)  models  ('flat  plate  model',  'cylindrical  model',  'modified 
cylindrical  model'  and  'equivalent  thickness  model'  (described  by  Ryg  at  al.  1988, 
Can.  J.  Fish.  Aquat.  Sci.,  45:985-992))  have  been  used  to  predict  metabolic  rates 
(MR)  and  lower  critical  temperatures  of  marine  mammals  and  of  large  whales,  in 
particular.  We  have  investigated  which  of  the  four  models  that  is  best  for  use  on 
seals.  We  recorded  MR  (by  indirect  calorimetry),  deep  body  and  subcutaneous 
temperatures,  and  temperature  gradients  (7G)  across  the  blubber  layer  and  into  the 
muscle,  in  two  resting  harp  seals  (Phoca  groenlandica)  when  these  had  reached 
thermal  equilibrium  in  ice  water.  The  seals  were  then  kilted  by  an  injection  of 
pentobarbital/potassium  chloride,  and  core/blubber  Interface  temperatures 
immediately  recorded  at  10  different  sites,  as  well  as  detailed  data  on  blubber 
thicknesses  (b)  and  surfoce  area  (SA).  We  subtracted  the  estimated  rate  of 
respiratory  heat  loss  from  MR  and  compared  the  resulting  values  with  the  rates  of 
HL  from  their  body  surface,  as  calculated  based  on  all  four  models.  Blubber 
conductivity  was  assumed  to  correspond  to  that  of  dead  blubber,  and  a  value  of 
0.183  Wm*^  *C’’  (Worthy  1991,  Comp.  Biochem.  Physiol.,  100:845-851)  was  used. 
MR  was  3.07  and  6.51  W-kg-®  ^*,  weighted  mean  temperature  difference  across  the 
blubber  layer  was  29.17  and  25.15^C,  SA  (excluding  front  flippers)  was  1.75  and 
1.18  rrP,  and  weighted  mean  d  was  58.1  and  32.4  mm,  in  animal  #  4  ("fat",  4  yrs, 
body  mass  (S/W)=116  kg)  and  #  5  ("lean",  5  yrs,  SA<f=62.1  kg),  respectivety.  TG 
extended  into  the  muscle  layer  of  both  animals.  All  four  models  overestimated  the 
rate  of  HL  by  between  14  and  €5%,  the  'cylindrical  model'  yielding  the  best  results 
(37  and  14%  in  animal  #  4  and  #  5,  respectivety).  These  results  may  be  modified  by 
upcoming  detailed  data  on  harp  seal  blubber  conductivity. 


A  LARGE  AGGREGATION  OF  BOWHEAD  WHALES  (Balaena  niYsCiceCus) 
FEEDING  NEAR  FT.  BARROW,  ALASKA,  IN  LATE  OCTOBER  1992 
Landino,  S.W.,  Treacy,  S.D.,  Zerwick,  S.A.,  and  Dunlap,  J.B. 
Bowhead  Whale  Aerial  Survey  Project,  Minerals  Management 
Service,  Alaska  OCS  Region,  Anchorage,  AK  99508 

On  17  October,  during  aerial  surveys  designed  to  monitor  the 
bowhead  whale  migration  across  the  Beaufort  Sea,  we 
encountered  a  large  aggregation  of  feeding  bowheads  about  35 
km  NE  of  Barrow,  AK.  Nineteen  sightings  for  a  total  of  56 
bowhead  whales  were  observed  over  an  area  of  open  water  and 
new  ice.  The  whales  apparently  were  engaged  in  bottom  or  near 
bottom  feeding,  because  we  frequently  observed  muddy  water 
streaming  from  their  mouths  when  they  surfaced.  We  returned  to 
the  area  on  19  October  and  observed  13  groups  and  13 
singletons,  for  a  total  of  104  whales  distributed  over  a  277 
km*  area.  The  largest  single  aggregation  contained  at  least  30 
whales.  Feeding  bouts  were  performed  by  single  whales  and 
subgroups  of  2  to  5  whales.  We  observed  both  asynchronous  and 
synchronous  diving  behaviors.  One  subgroup  of  5  whales  dove 
and  resurfaced  in  echelon  formation.  Most  feeding  activity 
.occurred  in  water  depths  <20  m,  although  one  group  was 
observed  feeding  in  water  126  m  deep.  Euphausiids  were  the 
dominant  prey  in  the  stomachs  of  whales  harvested  at  Barrow 
during  fall  1992,  and  some  of  those  whales  were  taken  in  the 
described  feeding  area  as  early  as  27  August.  These 
observations  of  feeding  activity  by  a  large  aggregation  of 
bowhead  whales  were  made  later  in  the  calendar  year  than 
previously  reported  in  the  scientific  literature,  and  further 
demonstrate  the  periodic  importance  of  Ft.  Barrow  as  a  bowhead 
feeding  area  in  the  fall. 


CROSS-REACTIVITY  OF  ANTIBODIES  TO  HUMAN  ANTIGENS  WITH 
TISSUES  OF  THE  BOTTLENOSE  DOLPHIN,  TURSIOPS  TRUNCATUS 

USING  IMMUNOPEROXIDASE  TECHNIQUES  - 

Kumar,  D.  and  Cowan,  D.F. 

Division  of  Surgical  Pathology,  Department  of  Pathology, 
The  University  of  Texas  Medical  Branch,  Galveston,  Texas 
77555-0588 


Cross-species  reactivity  of  53  antibodies  used  to 
detect  human  cellular  antigens  was  evaluated  in  the 
bottlenose  dolphin  Tursiops  truncatus, using  the  three- 
step  labelled  avidin  biotin  technique.  Strong  cross¬ 
reactivity  was  demonstrated  with  antibodies  against 
intermediate  filaments  ^  most  hormones  ^  but  few  leucocyte 
antigens.  SlOO,  NSE,  F8RA,  Factor  Xllla,  and  a- 
lactalbumin  antibodies  reacted,  while  HMB45,  EMA,  PLAP, 
PSA  did  not.  Polyclonal  antibodies  are  much  more  likely 
to  cross-react  than  are  monoclonal  antibodies.  Some 
antigens  can  be  demonstrated  only  after  utilizing  a 
special  technique  to  unmask  the  antigen  before  staining. 


DIET  OF  NEW  ZEALAND  FUR  SEALS  IN  TASMANIA,  AUSTRALIA,  DEFERRED 
FROM  SCAT  ANALYSIS,  AND  RESULTS  OF  FEEDING  TRIALS. 

S  F  and  Himlell  M  A. 

Depaitmexu  of  Zoology.  University  of  Tasmania,  GPO  Box  252C,  Hobart,  7001  Australia. 


Scats  were  oollecied  bom  New  Zealand  fur  seals  (Araocephalus  forsteri )  breeding  on 
Maatsuyker  Island  in  soufoen  Tasmania  (43'*38‘S.  146*I6E).  Fish,  squid,  and  salps  were 
detected  in  foe  scats.  Predominant  fish  species  in  foe  diet  were  jade  mackerel  (Carangidae). 
red  bait  (Emmelichfoyidae),  and  lantemfisb  spedes  (Mycu^idae).  These  are  all  dense- 
schooling  species.  Jack  mackerel  (<  46  cm  long)  and  red  bait  (<  36  an  long)  are  quite  dly 
fish,  commercially  exploited  for  human  consumption,  Cray  bait  and  fish  meal 
manufacturing.  Myctophids  are  relatively  small  fish  (<10  cm),  not  caught  commercially, 
but  are  seasonally  very  abundant  -  <  80%  total  fish  biomass  in  Tasmanian  waters. 
Myctophids  are  probably  important  prey  of  other  marine  predators.  Results  of  feeding 
trials  with  four  captive  New  Zealand  fur  seals  indicate  that  foe  majority  of  squid  b^ks  are 
vomited,  not  defecated,  and  foe  frequency  of  vomiting  increases  when  squid  are  consumed. 
Few  vomits  were  present  at  foe  breeding  colonies  on  Maatsuyker  Island  so  it  is  inferred 
that  squid  are  not  an  important  part  of  foe  diet. 


KINETICS  OF  ACTIVATION  OF  IMMUNE  CELLS  FROM  HARBOR  SEAL  PUPS 
(Phoca  vitulina  richardsi)  DURING  THEIR  REHABILITATION 
Landon,  L,  Blanchard-ChanneJI.  M.,  Erickson,  K.L,Hanni,  K.D.\  Beckman,  K.\ 
Jessup,  D.  ,  Ferrick,  D.A.,  and  Stott,  J.L 

School  of  Veterinary  Medicine,  University  of  California,  Davis,  CA  95616; 

^Marine  Mammal  Center,  Sausalito,  CA  94965;  ^CA  Dept,  of  Fish  and  Game, 
Rancho  Cordova,  CA  95670 

The  number  of  wild  Pacific  harbor  seal  pups  (Phoca  vitulina  richardsi)  in 
central  Callfomia  requiring  rehabilitation  has  recently  increased,  yet  the 
underlying  causes  are  not  well-understood.  Consequently,  whether  these  pups 
can  be  classified  as  a  homo-  or  a  heterogenous  population  in  terms  of  their 
health  profiles  remains  unknown.  If,  In  fact,  an  insult  to  health  is  responsible  for 
many  observed  Incidents,  ft  is  essential  to  know  whether  the  type  of  insult  is 
consistent  among  cases. 

The  Immune  system  probably  represents  the  most  sensitive  and  accessible 
indicator  of  health  status.  We  have  optimized  two  functional  assays  that 
measure  mitogen-induced  (Con  A,  PHA,  PWM)  activation  of  harbor  seat 
peripheral  blood  mononuclear  cells  (PBMCs);  one  measures  the  proliferative 
capacity  of  a  population  of  lymphocytes,  white  the  other  examines  single  cells 
for  expression  of  the  Interleukin-2  receptor,  a  lymphocyte  activation  marker. 
Using  these  parameters  as  a  measure  of  Immunocompetence,  we  have  Initiated 
a  long-term  study  that  monitors  the  immunolonical  profile  of  pups  throughout 
their  rehabilitation.  While  lymphocyte  r^ponses  varied  among  animals,  a 
predominant  pattern  emerged.  In  general,  PBMC  responses  decreased 
significantly  after  two  weeks  of  rehabilitation.  In  addition,  the  differential 
responses  of  PBMCs  from  individuals  to  the'  various  mitogens  indic^e  a 
correlation  between  high  response  to  Con  A.  moderate  response  to  PWM,  and 
survival.  This  trend  suggests  that  these  measurements  of  immunocompetence 
wlH  have  diagnostic  and  prognc^ic  value. 
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EARLY  CALF  BEHAVIORAL  DEVELOPMENT  AND  MOTHER-CALF 
INTERACTIONS  IN  CAPTIVE  KlUER  WHALES,  ORCINUS  ORCA 
Lane,  S.J. 

Marine  and  Enviianniental  Studies,  UniveisHy  of  San  Diego, 

Alcala  Park,  San  Diego,  CA  92110 


Kilier  whale  call  behavior  and  molher-calf  interactions  from  birth  through  six 
months  of  age  were  recorded  as  part  of  a  behaviorBi  ontogeny  study  at  Sea 
World  of  San  Diego.  Data  were  coliected  on  a  group  of  four  whales,  including  a 
female  calf,  her  mother,  an  adult  female,  and  a  juvenile  female.  Tvro  sampling 
procedures  were  used:  (1)  30  min  focai  animal  sampling,  and  (2)  instantaneous 
scan  sampling.  For  the  four  whales,  1S6  hours  of  focal  samples  and  7,280 
instantaneous  scan  samples  were  obtained.  Association  patterns  were 
determined  from  the  frequency  of  occurrences  of  a  pair  of  whaies  within  one 
body-length  of  each  other.  The  degree  of  association  for  each  whale  pair  was 
calcuiated  {aii>2(N|jVniHnjj).  ResuKs  indicated  the  whales  were  associating  66% 
of  the  time.  In  the  first  3  months,  mother  and  calf  were  nearly  in  continuous 
contact  (CoA«.98)  and  less  closely  associated  during  the  second  3  months 
(CoAc.83).  With  hw  mother  present,  the  calf  associated  mostly  with  the  juveniie 
(C0A-.6I)  and  to  a  lesser  degree,  the  other  adult  (CoAs.24).  Increasingly,  the 
calf  associated  with  the  juvenile.  The  calf  did  not  associate  with  the  other  adult 
without  her  mother.  When  associating,  the  whales  were  often  engaged  in  social 
intemctions  and  synchronous  behaviors.  Changes  in  mother-calf  associations 
corre^nded  to  the  gradual  loosening  of  contact  and  the  formation  of 
association  preferences  as  the  calf  developed.  These  prettmlnary  results  are 
consistent  with  studies  of  wild  killer  whales  which  suggest  associations  are 
selective  rather  than  random. 


SWIMMING  BEHAVIORS  AND  SPEEDS  OF  WILD  DALE'S 
PORPOISES  fPHOCOENOIDES  DALLII 
Law,  T.  C.  and  Blake,  R.  W. 

Department  of  Zoology,  University  of  British 
Columbia,  Vancouver,  B.C.  Canada  V6T  1Z4 


Swimming  speeds  and  related  surfacing  behaviors 
of  wild  Dali's  porpoises,  Phocoenoides  dalli  were 
recorded  in  Blackfish  Sound,  British  Columbia, 
Canada  using  a  calibrated  boat  speedometer  and  high 
speed  cine  film.  Three  surfacing  behaviors,  slow 
rolling,  fast  rolling,  and  rooster-tailing  were 
recorded  at  speed  ranges  of  1.6  -  2.1  m/s,  1.8  - 
3.4  m/s,  and  3.4  -  6.0  m/s  respectively.  Above  a 
threshold  speed  of  3.4  m/s  only  rooster-tailing  was 
observed,  and  below  only  rolling  behaviors 
occurred.  Unlike  other  small  cetaceans,  £.  dalli  do 
not  porpoise.  Dali's  porpoise  may  have  adaptations 
for  reducing  drag  and  maximizing  subsurface 
swimming  performance.  Predation  risk  from  killer 
whales  (2.  or cal  is  suggested  as  the  principal 
determinant  of  the  high  speed  swimming  behavior  of 
£.  dalli. 


DIVING  BEHAVIOR  OF  ELEPHANT  SEALS:  IMPLICATIONS 
FOR  PREDATOR  AVOIDANCE 
B.J.  Le  Boeuf  and  D.E.  Crocker 

Department  of  Biology  and  Institute  of  Marine  Sciences,  University  of 
California  Santa  Cruz,  California  96064 

We  hypothesize  that  the  diving  pattern  of  northern  elephant  seals, 
Mirounga  angustirostris.  is  in  part  an  adaptation  for  avoiding 
encounters  with  near-surface  predators  such  as  the  white  shark, 
Carcharodon  carcharias.  Predictions  from  this  hypothesis  are  tested 
from  behavioral  observations  and  from  free-ranging  dive  records 
obtained  from  diving  instruments  attached  to  42  seals  at  Ano  Nuevo, 
California,  during  the  period  1989  to  1992.  The  general  diving  pattern 
of  elephant  seals  is  consistent  with  the  hypothesis:  elephant  seals  exhibit 
''yo-yo”  diving  with  no  swimming  at  the  surface,  brief  interdive  surface 
intervals  ( <  3  min),  and  long  duration  diving  (mean  =  20  min)  in  the 
modal  depth  range  of  200  to  600  m.  Seals  of  both  sexes  and  all  age 
categories  minimize  encounters  with  white  sharks  in  the  danger  zone, 
the  routes  to  and  from  the  rookery  over  the  continental  shelf  ( <  140 
m).  They  swim  faster  on  the  shelf  than  off  of  it,  surface  for  shorter 
intervals,  and  swim  to  and  from  the  rookery  on  the  shelf  bottom. 
Young  seals  learn  to  swim  and  dive  at  night,  remaining  close  to  shore 
in  shallow  water.  Breeding-age  males,  in  their  effort  to  mate,  spend 
more  time  in  the  high  risk  zone  of  attack  than  females  and  juveniles  and 
^e  more  frequently  injured  by  sharks.  Pups  going  to  sea  for  the  first 
time  suffer  the  highest  annual  mortality  rate  at  sea  (mean  =  46%);  the 
role  of  white  shark  predation  in  causing  low  survivorship  to  one  year  of 
age  is  unknown.  We  conclude  that  the  diving  pattern  of  elephant  seals 
has  evolved  in  part  in  response  to  predator  pressure. 


EFFECT  OF  HSHERY  CHARACTERISTICS  ON  BY-CATCH  OF 
HARBOUR  PORPOISE  IN  THE  GULF  OF  ST  LAWRENCE  (CANADA) 
Larriv6e,  M.-L.,  Kingsley,  M.  C.  S.,  and  Barrette,  C. 

D6panemem  de  biologie,  Universitd  Laval,  Ste-Foy,  Qudbec  GIK  7P4 
Canada;  and  Maurice  Lamontagne  Institute,  Canadian  Department  of 
Fisheries  and  Oceans,  Mont-Joli,  Qudbec  G5H  3Z4  Canada. 


Studies  have  shown  high  by-catch  of  harbour  porpoise  in  groundfish 
giUnets  in  the  St  Lawrence.  'To  find  ways  of  reducing  it,  it  is  necessary  to 
relate  it  to  fishery  characteristics.  From  May  through  August  1992,  the 
practices  of  22  Gaspdsian  fishermen  were  studied  in  detail.  For  2492  gillnet 
sets,  we  collected  data  on  fishing  location,  target  species,  water  depth,  mesh 
size,  net  length  and  height,  and  length  of  time  fished,  as  well  as  catches  and 
by-catches;  data  were  checked  by  interview. 

Three  main  fishing  areas  were  apparent  from  the  data:  the  north-eastern 
Gulf  of  St  Lawrence,  the  Miscou  Banks,  and  around  the  end  of  the  Gaspd 
Peninsula.  Of  402  by-caught  porpoises,  99.75%  were  taken  in  groundfish 
gillnet  fisheries,  which  accounted  for  99.6%  of  fishing  effort  (km-hr)  and 
77.6%  of  landed  tonnage.  Within  the  groundfish  fishery,  97.76%  of  401 
by-caught  porpoises  were  taken  in  nets  set  for  Atlantic  cod,  which  were 
59.5%  of  effort  and  53.2%  of  landings,  and  99,5%  were  caught  in  nets  set 
in  water  shallower  than  100  fathoms,  although  nets  set  deeper  accounted  for 
40.6%  of  effort  and  41.2%  of  landings.  The  highest  by-catch  rates  (=>  4 
poipoisesAon)  were  on  the  Miscou  Banks  and  the  north-east  Gulf. 

Fisheries  for  herring  and  mackerel  are  productive  (75  kg/km  net/hr, 
compared  with  0.5- 1 .7  kg/km/hr  for  groundfish),  and  around  the  end  of  the 
Gas^  Peninsula  are  simultaneous  with  groundfish  fisheries.  But  although 
stomach  contents  of  72  coUeaed  carcasses  showed  a  preponderance  of 
herring  and  capelin,  only  one  porpoise  was  caught  in  a  surface-set  net 


DIET  OF  HARP  SEALS  (Phoca  groenlandica)  IN  THE 
NORTHWEST  ATLANTIC  DURING  1990-3 

Lawson,  J.W.,  G.B.  Stenson  and  D.G.  McKirmon,  Science  Branch,  Department 
of  Fisheries  &  Oceans,  NWAFC,  St.  John's,  Newfoundland,  Canada  AlC  5X1 


An  understanding  of  geographical  and  seasonal  variations  in  diet  and 
distribution  is  necessary  before  we  can  estimate  the  impact  of  seals  on 
commercial  fish  species.  The  diet  of  harp  seals  in  the  northeast  Atlantic 
Ocean  around  Newfoundland  and  along  the  coast  of  Labrador  was 
determined  by  reconstructing  the  contents  of  1050  prey<ontaining  stomachs 
recovered  in  1990-3.  Considerable  seasonal,  geographical  and  interarmual 
variation  was  observed.  Based  on  wet  weight,  Arctic  cod,  followed  by 
Atlantic  herring  and  capelin,  were  the  most  important  prey  of  inshore  seals 
along  Labrador  and  the  northeast  coast  of  Newfoundland,  while  capelin  and 
redfish  were  the  major  prey  along  the  south  and  west  coasts.  Although 
Arctic  cod  was  the  major  prey  in  all  seasoru,  the  importance  of  capelin, 
herring  and  squid  increased  during  the  summer.  Inshore  harp  seals  collected 
in  1992  contained  more  capelin  and  crustacean  prey,  than  in  previous  years. 
Atlantic  cod  accounted  for  2.  .8  to  11%  of  the  diet  in  any  year. 

Capelin  and  sand  lance  were  the  most  important  prey  in  Newfoundland 
offshore  waters.  Atlantic  cod  was  rarely  found  in  the  stomachs  of  offshore 
seals  collected  independently  of  commercial  trawlers,  although  they  were 
the  predominant  prey  of  seals  caught  in  the  itets  of  cod-directed  trawls.  The 
size  classes  of  cod  eaten  were  similar  to,  or  smaller  than,  cod  discarded  by 
the  trawlers. 


SOME  ASPECrrS  OF  MATERNAL  CARE  IN  THE  NEW 
ZEALAND  FUR  Slt.\U  ARCTOCEPHALVS  FORSTERI. 

Lea.  M-a1,  Pemberton,  D.^  and  M.  A.  Hindell^ 

1  Department  of  Zoology,  University  of  Tasmania,  GPO  Box 
252C,  Hobart,  Tasmania  7001,  Australia. 

2  Department  of  Parks,  Wildlife  and  Heritage,  GPO  Box  44A, 
Hobart,  Tasmania  7001,  Australia. 

The  New  Zealand  fur  seal  has  a  limited  distribution  in  Australia,  with 
breeding  sites  being  restricted  to  only  a  few  islands  in  southern  and 
western  Australia.  The  southern  most  colony  at  Maatsuyker  Island  is 
the  sole  breeding  colony  in  Tasmanian  waters.  Growth  rates,  maternal 
attendance  and  suckling  behaviour  of  eleven  pups  at  Maatsuyker  Island 
were  monitored  during  the  six  nronths  following  birth  in  the  summer  of 
1992/1993.  Growth  rates  ranged  from  0.05  to  0.08  kg  per  day.  Tliere 
were  however  significant  inter-annual  differences  in  pup  weights  over 
four  years.  Male  pups  were  also  heavier  than  female  pups  of  the  same 
age  in  some  years.  Individual  variation  in  maternal  attendance  patterns 
suggest  that  mothers  within  a  colony  can  adopt  a  range  of  pup  rearing 
strategies. 
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DISTRIBUTION,  ABUNDANCE  AND  HABITAT  ALLOCATION  OF  DOLPHINS  IN  THE 
PACAYA/SAMIRIA  RESERVE,  PERUVIAN  AMAZON 

L@atherw(x>d.  Stephen 

iUCN/SSC  Cetacean  Specially  Group,  P.  O.  Box  1090.  Solana  Beach.  CA  92075 
USA 

Vessel  surveys  were  made  during  high-,  mid-,  and  low-water  seasons, 
1^1-1^,  intheSamIrta  River,  Peru,  to  determine  distribution,  density  and  habitat 

Samiria  Reserve.  Data  were  managed  and  analyzed  using  primarily  Geographic 
Information  Systems.  Throughout  Peru,  dolphins  of  both  species  are  found  widely 
In  the  main  rivers,  in  mo^  free-flowing  tributaries  wider  than  I2m  and  In  many 
larger  lakes,  at  least  during  high  vrater.  V\nthin  the  Samiria  arxf  Its  tributaries,  they 
were  most  often  at  or  near  (within  about  0.32nm  of)  confluences  (63  percent), 
sandbars  or  other  sho^s  (16  percent)  or  particuiarty  sinuous  segments  of  river  (11 
percent);  In  aN  these  areas  they  occurred  significantiy  more  than  expected  In  slow 
counter-current  eddies.  Within  takes,  they  were  found  usually  within  about  lOOm 
of  shore  {{ji^  oeoffransisl  or  equally  frequently  throughout  the  lake  fSotalia 
fluvIatHlsL  Observed  group  densities  were  corrected  [with  data  obtained 
independently  (from  shore  slt^,  anchored  vessels  and  drifting  skiffs)  on  group  size, 
dive  duratbns,  and  persistence  of  water  sur^ce  disturtanc^  permitting  detection| 
to  estimate  density  and  abundance  of  each  species  within  the  river.  Densities  of 
dolphins  In  the  ^udy  area  were  higher  than  densities  observed  to  date  for  marine 
dolphins;  however,  for  river  dolphins  it  may  be  more  meaningful  to  refer  to 
encounter  rat^  and  total  numbers  than  to  deifies. 


GEOGRAPHICAL  DISTRIBUTIONS  OF  NEW  ZEAIAND  FUR  SEAL5 
i Arctocgpln»li«  BASED  ON  MITOCHONDRIAL  DNA  HAPLOTYPES 

Leato,  G.M.,  Moon  CD.,  and  ChnoDben,  G.K. 

S<^ooI  of  Biological  Scieacas,  Victoria  University  of  Wellington.  P.O.  Box  600, 
Wellmgton,  Neiw  Te^Und 

To  d^ect  geoedc  division  ainoDg  populadons  of  New  Zealand  (A-  foretail  and  among 
Ausaaliu  (A-  pueiUiPi  dorifemsl  Atr  seals,  nucleotides  spanaing  361-b^  pairs  of  the 
S’-poftioQ  of  tbe  mitocbondriaJ  cyioclfforas  b  gene  were  sequenced  from  40  individuals. 
DNA  sequence  data  from  the  mitochondnal  control  region  and  12S  ribosimal  RNA 
genes  have  also  been  preUimamily  eumoed. 

Five  different  tmtocluxidrial  haplotypes  were  observed  m  these  novel  sequence  data  for 
A-  forstcfi.  The  geographical  disthb^oo  of  these  cytochrome  b  haplotypes  was  shown 
to  be  heterogeneous  by  three  staiistical  tests.  The  maior  frndmg  of  this  study  is  the 
differcAce  between  h^ilotypea  found  m  fbrateri  populations  from  Western  Atuttniltan 
rookeries  and  hqilotypes  found  in  New  Zealmid  rookeries.  The  percent  of  nucleotide 
sequence  difference  found  in  pairwise  comparistms  among  the  surveyed  forsten 
individuals  U  m  the  One  mdividtial  showed  an  imrapectedly  large 

sequence  divergence  (range  3J2-4.15%)  from  aB  other  fur  scab  m  this  study.  We 
compaie  altoiiative  hypotimaes  that  either  tins  oKhvidual  is  a  deacendant  of  an  ancient 
maternal  linei^re  wfaidi  anrvived  a  populatioa  bottleneck,  or  that  New  Zealand  for  seals 
exhibit  a  rather  large  amount  of  genetic  variability  at  ttna  locus,  or  that  tfos  particular 
uKbvkhud  could  be  a  hybrid. 

This  nudy  deraonatratea  that  samples  taken  from  routhm  pup  cogging  are  amenaNe  to 
tbe  tne  of  molecular  tools  such  as  ittDNA  aequeocing.  This  tool  cm  be  used  to  ( 1) 
defoie  populatioa  stmaure.  (2)  di.***™™  the  levels  of  gene  flow,  number  of  migiation 
evena,  a^  effective  pofnilatiaa  oze  of  putative  breeding  groups,  (3)  determine  the 
iMge  and  dfrectioo  of  fostorical  md  oirrent  population  migritiom.  and  (4)  assess  the 
impair  of  mtenctioo  with  foeee  natml  popuktiom.  a  sut^ecC  fon  is  beootsiBg 
increasingly  iaaportam  to  tbe  oooaarvatioo  status  of  threaleaed  and  vutaienble  spuies. 


ORGANOCHLORINE  RESIDUES  IN  PINNIPEDS  FROM  THE 
MONTEREY  BAY  AREA,  CALIFORNIA 

Ueberg-Clark,  P.  A.,  Bums,  S.  A.,  Jarman,  W.  M.,  Bacon,  C.  E.,  and 
Le  Boeuf,  B.  J. 

Long  Marine  Laboratory,  University  of  California,  Santa  Cruz 
100  Shaffer  Road,  Santa  Cruz,  CA  95060 

This  study  was  conducted  to  determine  the  concentrations  of 
organochlofine  pollutants  in  the  blubber  of  three  pinniped  species  which 
seasonally  reside  in  the  Monterey  Bay  area.  Gas  chromatography  and 
mass  spectrometry  were  used  to  identic  and  quantify  the  concentrations 
of  DDT  compounds,  trans-ntmachlor,  hexachlorobenzene,  mirex,  and 
polychlorinated  biphenyl  (PCB)  compounds  in  sample  extracts.  Blubber 
from  fresh  carcasses  collected  on  central  California  beaches  in  1988  and 
1989  were  analyzed.  Collections  included  samples  from  Mirounga 
angustirostris,  Zalophus  califomianus,  and  Ewnetopias  jubata.  A 
significant  decrease  in  the  levels  of  p,  p'-DDE  since  the  United  States 
ban  of  DDT  was  expected.  The  preliminary  data  show  mean  p,  p'-DDE 
concentrations  of  2,240  ppb  (wet  weight)  in  Mirounga  and  17,893  ppb 
(wet  weight)  in  Zalophus,  while  2,585  ppb  (wet  weight)  was  detected  in 
the  single  Eumetoprias  sample.  The  concentrations  of  p,  p'-DDE  in 
Zalophus  described  in  this  study  are  approximately  three  orders  of 
magnitude  lower  than  those  repotted  in  tophus  blubber  in  1971. 


ANALYSIS  OF  EVOLUTIONARY  RELATIONSHIPS  AMONG 
DELPHININE  DOLPHINS  USING  MITOCHONDRIAL  DNA 
SEQUENCE  DATA 
LeDuc,  R.  G.  and  Dizon,  A.  E. 

Southwest  Fisheries  Science  Center,  P.O.Box  271,  La  Jolla,  CA  92038 

The  phylogenetic  relationships  among  dolphins  of  the  subfamily 
Delphininae  (F.  Delphinidae)  were  investigated  using  genetic  data. 
Species  in  the  genera  Stenella  (5  species),  Delphinus.  Tursiops.  and 
T  apennrhvnchus  were  included  in  the  analysis,  as  well  as  non¬ 
delphinine  dolphin  species  used  for  outgroups. 

Genomic  DNA  was  extracted  using  phenol-chloroform  extraction  and 
the  target  sequence  of  mitochondrial  DNA  was  amplified  by  the 
polymerase  chain  reaction  using  conserved  primers.  Sequences  from 
the  cytochrome-B  gene  and  the  control  region  were  obtained  by  dideoxy 
sequencing  methods. 

Phylogenetic  inferences  were  made  based  on  the  sequences,  primarily 
using  parsimony  analysis,  and  these  were  com)Mred  to  relationships 
implied  by  accepted  dolphin  taxonomy.  Preliminary  analysis  of  data 
from  the  first  three  species  listed  indicated  that  the  various  species  of 
.Stenella  have  close  affinities  to  the  mher  delphinines  and  that  the 
monophyly  of  the  genus  may  be  open  to  question. 


THE  EFFECT  OF  NOISE  FROM  AN  OUTBOARD  MOTOR  AND  A  FERRY 
ON  THE  VOCAL  ACTIVITY  OF  BELUGA  (DELPHINAPTERUS  LEUCAS) 
IN  THE  ST.  LAWRENCE  ESTUARY,  CANADA. 

Lesage,  V.i,  Barrette,  C.i  and  Kingsley,  M.C.S.^ 

iD^partement  de  Biologie,  Universite  Laval,  Ste-Foy,  Qc,  Canada  GIK  7P4 
^Institut  Maurice-Lamontagne,  C.  P.  1000,  Mont-Joli  Qc,  Canada  G5H  3Z4 

The  St,  Lawrence  River,  a  major  international  waterway,  also 
supports  an  endangered  population  of  beluga  (N=500).  During 
May-June  1990  and  1991,  we  monitored  the  vocal  behavior  of 
whales  before,  during  and  after  exposure  to  noise  from  a  small 
motor  boat  and  a  ferry.  Responses  showed  were  similar  for 
both  types  of  vessel.  These  included  a  progressive  reduction  in 
diversity  of  call  types  and  in  calling  rates  while  vessels  were 
approaching.  At  distances  S  1  km,  we  observed  an  increase  in 
the  repetition  of  specific  calls  and  a  shift  in  frequency  bands 
utilized  by  vocalizing  animals.  The  mean  frequency  used  for 
communication,  normally  centered  on  3,5  kHz,  attained  5,2  to 
8,8  kHz  when  vessels  were  <  300  m  of  the  whales.  These 
responses  appear  to  be  strategies  developed  to  increase  the 
detectability  of  signals.  However,  some  strategies  may  also 
reduce  the  efficiency  of  communication  which  could,  in 
situations  where  reliable  and  efficient  communication  is 
imperative,  limit  ways  of  overcoming  stressful  or  dangerous 
events. 


EFFECTIVENESS  OF  ADDING  ACOUSTIC  CUES  TO  GHOUNDFISH 

GILLNETS  TO  MINIMIZE  HARBOUR  PORPOISE  BY-CATCH 

Jon  Lien,  Roltie  Barnaby  and  Peter  Morse 

Ocean  Sciences  Centre.  M.U.N.,  St.  John's,  Newfoundland,  Canada, 

A1C  5S7. 


Catches  of  harbour  porpoise  in  gillnets  are  common  and  such 
mortalities  threaten  many  popuiations.  A  test  was  conducted  to 
evaluate  if  such  cahihes  result  from  failures  to  acoustically  detect 
the  nets. 

Acoustic  devices  were  placed  on  gillnets  to  increase  the  noise 
they  produced  and  thereby  enhance  detectability  by  harbour 
porpoise.  Hauls  were  monitored  by  Sea  Sampling  Program 
observers  who  recorded  target  species  catches  and  by-catch  in 
noise-enhanced  and  comrol  nets. 

Experimental  nets  caught  significantly  fewer  harbour 
porpoise:  seabird  catches  were  lower  but  not  signiricamly  so: 
fish  catches  were  not  effected.  Seals  may  learn  to  tm  enhanced  net 
noise  as  a  guide  td  steal  enmeshed  fish. 

Further  test  are  presently  evaluating  a  new  acoustic  device 
better  suited  for  giltnet  fishing. 
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BOOT  FAT  CONDITION  IN  HARBOUR  PORPOISE  FROM  BRITISH  HATERS 

Lockyer^  Christina  H.  and  Walton,  Michael  J. 

sea  Manattal  Research  unit,  c/o  British  Antarctic  survey, 

High  cross,  casibridge  CB3  OET,  ux. 

Specimens  of  harbour  porpoises,  Phocomna  phocoena,  from 
both  strandings  and  by-catch  in  fisheries  around  the  British 
Xslas  since  1985  have  been  exasiined.  Full  autopsies  were 
undertaken  on  most  carcases,  and  measurements  and  samples 
taken.  Body  fat  condition  was  determined  from  nieasurements  of 
body  weight,  tissue  and  organ  weights,  girths  relative  to  body 
length,  blubber  thicknesses  and  blubber  lipid  content,  all 
collected  during  this  period,  along  with  basic  biological  data 
on  date  of  death,  sex,  age  and  reproductive  status.  A  total 
sample  of  129  (72  males  +  52  females)  individuals,  with  data 
on  most  parameters,  has  been  analysed.  The  results  explore 
firstly,  the  most  reliable  indicators  of  fat  condition?  and 
secondly,  the  variations  in  body  fat  condition  in  relation  to 
age,  sex,  reproductive  status  and  season,  as  well  as  general 
nutritional  and  health  status.  Results  showed  that  midj^irth 
is  a  more  accurate  indicator  of  body  weight  than  length,  and 
that  tha  anaXl  juvanila  aniaala  ara  both  ralativaly  and 
actually  fattar  than  adulta.  Tha  lattar  point  nay  raflact  tha 
graatac  lurfaoa/voluna  ratio,  of  young  and  tha^  naad  for 
inaulation  and  thamoragulation.  Langth,  cm  (!■)  and  mid^irth, 
CB  (G)  togathar  provida  tha  naana  of  Boat  accurata  aatination 
of  bo^  valght,  kg  (*)  -  inportant  if  tha  careaaa  ia  danagadt 
*  .  0. 00007* 

Linitad  fanala  data  Indicatad  that  pragnant  fanalaa  aara 
baaviar  and  fattar,  and  that  lactatlng  faaalaa  aaja  lightar 
and  laanar  than  anoaatroua  fanalaa.  Bluhbar  lipid  contant 
avaragad  87t  wat  waight  tlaaua  for  all  claiaaa  of  animal, 
axcapt  naonata.  which  appaarad  in  our  aanplaa  mainly  during 
Juna,  and  had  a  lowar  maan  of  77%  wat  waight  tiaaua. 


DYNAMICS  OF  WHITE  SHARK  (Carcharodon  carcharias)  PREDATION 

ON  STELLER  SEA  UONS  (Eumetopica  jubatus)  IN  CALIFORNIA. 
Long,  DJ.‘  and  K.  D.  Hanni^ 

iDepaitment  of  Integrative  Biology.  University  of  California,  Berkeley,  CA. 
94720  and  Trhe  Marine  Mammal  Center,  Sausalito,  CA.  9496S 

little  is  known  about  the  role  of  predation  in  the  decline  of  Steller  sea 
lions  (Eumetopias  jubatus).  Off  California,  white  sharks  (Carcharodon 
carcharias)  are  the  primary  predator  on  Steller  sea  lions.  We  analyzed 
records  of  white  shvk/SteUer  sea  lion  predatory  interactions  for  a  twenty- 
three  yearpmod  (1970-1992)  fiom  stranding  records  along  the  mainland 
coast  of  C^omia,  and  fiom  pinniped  censuses  and  white  shark  feeding 
observations  at  Southeast  Farallon  Island,  California.  White  shark  attacks 
on  Steller  sea  lions  were  recorded  year-round,  but  most  shark  wounded 
animals  were  seen  in  June,  and  in  fall  through  early  winter.  Attacks 
usually  occured  at  pimiiped  rookeries  and  hi^  ou^  white  sharks 
primarily  fed  on  other  species  of  pinnipeds  found  in  greater  abundance. 
Females  were  attacked  trxrre  often  than  males.  There  was  a  significant 
diiffinence  in  attack  records  on  four  age  classes;  adults  were  attacked  nnost 
fiequently,  followed  by  juveniles,  subadults,  and  pups,  respectively.  Bites 
were  usu^y  located  on  the  posterior  body  regions.  The  overall  intact  of 
white  shark  predation  on  the  Steller  sea  lion  population  is  ttrinimal,  since 
white  sharks  are  not  usually  found  in  the  central  and  northern  parts  of  the 
Steller  sea  lion  range.  However,  there  hits  been  a  significant  increase  in 
white  shark  predation  along  the  California  mainland  and  at  Southeast 
Farallon  Islwd  since  the  early  1980’s.  White  shark  predation  may  have  a 
potentially  important  influence  on  the  recoveiy  of  Steller  sea  lions  in 
California  if  the  sea  lion  population  continues  to  decline  and  the  white 
shark  population  increases. 


SUMMER  AND  FALL  FORAGING  CHARACTERISTICS  OF  POST-PARTURIENT 
FEMALE  NORTHERN  FUR  SEALS  ICALLORHINUS  URSINUSi  IN  THE  BERING 
SEA 

Loughlin,  T.R.,  Antomlii,  O.A.,  Rabun,  B.W.,  .ad 
E.H.  SinclaiT 

Nadonal  Mwine  Fidierie.  Service,  Nitioiial  Muiiie  Munmil  Lebontory,  7600  Sand  Point 
Way  N.E.,  Seattle  WA  9811S-0070 

Little  ia  known  about  the  fotaain,  behavior  of  individual  northern  tur  aeala  (SaUmliiiiUff 
urainuat  during  the  courae  of  the  breeding  aeonoo  and  their  auheequerU  migratioa  aouth  out 
of  the  Bering  Sea  and  into  the  North  Padhc.  We  uaed  aatellite  telemetry  to  inveatigate  the 
foraging  behavior  of  poot-garturient  female  northern  fiir  aeala  and  analyzed  fecal  aamplea 
from  cnemaa  to  deocrihe  their  diet.  Five  female  fiir  aeala  were  inatrumetited  (4  in  July,  1 
in  October,  1992)  with  a  1/2  watt  oatellito-linked  time  depth  recorder  (SLTDR)  at  St.  Paul 
laland.  The  SLTDRa  tranaoitted  dab  28  to  144  daya  after  deployment.  Foraging  locotiatu 
varied  between  and  within  individuala  during  the  breeding  eeaaon  (July-Auguat),  ranged 
from  90-360  km  away  from  the  rookaiy,  and  occuned  primarily  over  the  middle  (depth  - 
SO- 100  m)  and  outer  (depth  -  100-200  m)  domaina  of  the  contiiKaial  abelf.  Aa  the  acoeon 
progreaaed  femalea  tended  to  feed  farther  north  (Auguat-October).  Moot  female  fiir  aeala 
dove  within  100  m  of  the  aurbee  and  dive  duratioo  rarely  ezeeeded  S  min.  Juvenile  gadid 
fuhea,  probably  walleye  pollock  flheragra  gliglsugoumni),  were  the  moat  commonly 
identiEed  prey  apeciea  from  one  female  in  July  and  four  femalea  in  October.  The  poet- 
weaning  migration  of  two  femalea  indicated  that  they  followed  the  frontal  boundariea  of  the 
middle  shelf  os  they  migrated  aouth  out  of  the  Bering  Su.  Both  fomalu  swam  beyond  the 
continenta]  shelf  and  into  the  oceanic  zone  upon  entering  the  North  PuiEc.  This  pilot  study 
repreaento  the  first  continuous,  long-term  ezamination  of  the  feeding  behavior  of  individual 
female  fur  aeala. 


ACnVITY  AND  ENERGY  CONSUMPTION  IN  NURSING  RINGED  SEAL  PUPS 

Lydcjien, Ca, Hanunill, M.  O.  and Kovacs, K. M. 

DcrartmauofBu^gy.Univeisity  ofOslo,  Box  lOSlBlindem,  N-0316  0wO, 
Norway;  lostitut  Maurice  Lamoniage.  C.  P.  KXX).  Mont-Joli.  QC.  Cai^da  G5H  3Z4; 
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In  this  study  we  use  Eme -tfopih  recorders  and  doubly  labelled  water  to  quantify 

activity  and  energy  consumplion  of  Eee-liviog  nursing  ringed  seal  pops.  The  pups 
(N.3)  spent  an  average  of  50  %  of  the  recorded  Erne  (1040  h)  hauled  out  on  the  open 

ice  or  in  lairs,  40  *  of  the  time  in  the  water  at  the  surface,  and  10  %  of  the  time 

diving.  Mean  dive  duration  was  59  ±  64  s.  Maximum  recorded  dive  depth  and 
duration  were  90  m  and  12  min.  respecEvely.  Daily  mass  gain  was  0J5  kg  of  which 
76  %  was  fat.  6  %  protein  and  18  %  water.  Average  daily  COg  production  was  0.85  ± 

0.16  mlg’lh"*, corresponding  toafield  metabolic  rate  of0J5±0.10MJ  kg  ^d  ^,or 

3R  ±  0.6  times  Kleiber's  predicted  EMR.  Average  daily  milk  intake  was  estimated  to 
be  1379  ±  390  ml.  Field  meabolic  rate  for  different  activies  were  calulated  to  be 
FMRhaul  out  “  1-34  BMR,  FMRsurface  “  6-44  BMR  and  FMRdjving  ■  5-88  BMR. 


OCCURRENCE  OF  THE  "BOTD"  5DTALIR  ELUVIATILIS  (CETACEA,  DELPHINIDAE) 
AT  PIPA  BEAC,  TIBAU  00  SUL,  RN.  BRASIL 


HOME  RANGE  AND  GROUP  STRUCHTJRE  OF  BOTTLENOSE 
DOLPHINS  IN  MATAGORDA  BAY.  TEXAS 
Lynn,  S.  K.,  and  Wiirsig,  B. 

Marine  Mammal  Research  Program,  Texas  A&M  University,  4700  Ave. 
U,  Bldg.  303,  Galveston,  TX  77551 

In  July,  1992,  35  bottlenose  dolphins  (Tursiops  truncatus)  were  freeze- 
branded  as  part  of  a  larger  NMFS-sponsored  physiology/radio-tracking 
smdy  throughout  western  Matagorda  Bay,  TX.  "1110  NMFS  study  was  in 
response  to  a  major  die-off  which  occurr^  in  the  Matagorda  Bay  to  Port 
At^sas  area  in  March  and  April,  1992.  Photographic  surveys  in  the 
Matagorda  area  indicate  that  at  least  two  thirds  of  the  freeze-branded 
dolphins  were  resident  in  the  approximately  90  km^  study  area  in  the  12 
months  following  the  capture  effort.  Sighting  locations  support  the  idea  of 
subpopulations  with  separate  but  overlapping  ranges.  No  differences  in 
habitat  use  or  range  were  apparent  by  age,  sex,  pregnancy,  or  season.  In 
the  12  months  following  the  capture  effort,  no  resightings  of  freeze- 
branded  dolphins  occurred  in  regular  surveys  of  Galveston  and  Port 
Aransas  areas,  200  km  to  the  north  and  south,  respectively.  These  data, 
taken  together  with  earlier  smdies,  indicate  a  high  degree  of  site  fidelity, 
well-confined  home  ranges  for  inshore  "resident"  dolphins,  and  infrequent 
or  no  travel  of  these  inshore  animals  to  other  major  estuary  systems. 
Group  sizes  ranged  from  1  to  18,  with  a  mean  of  5.1  ±  s.d.  3.66  dolphins 
(n=143).  Though  sample  sizes  were  too  small  to  make  indices  of 
association  very  meanin^ul,  some  individuals  had  2-3  times  more  freeze- 
branded  affiliates  (as  measuied  by  dolphins  occurring  in  the  same  groups 
during  a  sighting)  than  others,  indicating  wide  variation  in  individual 
sociability.  Affiliations  appeared  random  1^  sex. 


MAGALHAES,  K.M.,  ALMEIDA,  R.T.,  PIMENTEL,  G.P.  and  PIMENTEL. D.S. 

FAUNE  -  Grupo  de  Mamfferos  Aquaticos-NE  Rua  Rio  Solimoes,  231 
Areias-PE,  CEP  50780.231,  Brasil  Tel.:  (081)  2510952 


sotaiia  fluviatlis  (  GERVAIS,  1953)  commonly  known  as  "  boto"  has  been  noticed 
at  Pipa  beach,  Tibau  do  Sul  (06=  10' s;  35205 'w),  Rio  Grande  do  Norte  State , Brasil . 
Groups  of  4  to  8  animals,  even  babies,  belonging  to  a  fixed  population,  visit  daily 
a  small  bay  that  they  use  as  an  alimentation  and  reproduction  area.  Among  the 
observed  behavion,  one  an  notice  "play  done  mainly  by  the  babies,  jumps,  fishihg, 
especially  "tainha"  Mugil  curema  e  "carapeba"  Euqerres  spp.  and  mating  formation. 
It  is  also  possible  to  observe  scars  in  the  dorsal  fin  of  the  animals,  which  ailcws 
an  individual  identification.  Through  the  application  of  questionaires  to  local 
fishmen,  it  is  concluded  that  the  presence  of  "botos"  in  the  region  has  been  veri, 
fled  for  many  decades,  occurring  a  few  cases  of  death  by  incidentally  catches  by 
nets  and  later  utilization  of  the  specie  as  a  population’s  alimentation  source  . 
Through  direct  observations,  it  is  verified  that  this  area  is  also  used  for  babies 
learning  and  resting  and  that  with  the  increase  of  human’s  presence, especially  by 
tourism,  the  frequence  of  "botos"  in  the  bay,  basides  behavior’s  alteration, seems 
71  to  decrease. 


EL  NifJO  ISNT  ENTIRELY  BAD  FOR  FUR  SEALS 
Ma|uf.  P. 

Dapto.  de  Bk)logia,  U.  P.  Cayet^^o  Heredia.  Ap.  4314,  Lima  100,  Peru 

El  events  (EN)  are  widely  regarded  as  a  catastrophe  in  terms  of  fur  sea! 

pup  mortality.  However,  during  the  1991/93  EN,  an  intertse  and  unusually  long 
event  covering  two  coreecutive  fiF  seal  breeding  seasons,  pip  mortality  duing 
both  seasons  was  lower  for  South  American  fur  seal  pups  at  Punta  San  Juan, 
Peru.  Normally,  in  cool  non-EN  years,  pups  in  this  population  suffer  very  high 
levels  of  mortality  due  mainly  to  high  aggression  levels  at  peak  female  demities 
during  the  breeding  season.  Between  1964  and  1990  (cool  to  mHdIy  warn),  pup 
mortality  dirlng  the  breeding  season  ranged  between  30%  and  49%.  in  contrast, 
during  the  1981  and  1992  EN  seasons,  mortality  was  significarttly  lower:  20% 
and  15%  respectively  (P1.&»6.45.  p  <  0.05).  This  lower  mortality  was  related  to 
aignificamry  lower  numbers  of  females  ashore  (F1  15.54.  p<0.05)  around  the 

peak  of  births  in  November.  At  these  lower  densities  pups  were  exposed  to 
reduced  aggression  levels  and.  thus,  the  reduction  in  mortality. 

Lower  female  densities  ashore  resulted  from  a  lower  proportion  of  animals 
returning  to  the  breeding  beach  in  1991  and  1992  (47.5%  and  38%  of  all  known 
females  respectively).  In  previous,  non-EN.  years  at  least  90%  of  all  known, 
tagged  females  returned  to  breed  each  year  (range  86-99%  for  1985-1990). 
Pregnancy  rates  In  1991  and  1992  (78%  and  71%  respectively)  did  not  differ 
significant  from  those  recorded  in  non-EN  years  (range  for  1965-1990:  72- 
64%). 


THE  BEHAVIORAL  ECOLOGY  OF  WILD  BOTTLENOSE  DOLPHIN 
MOTHER  AND  INFANTS  FROM  BERTH  TO  WEANING 

Maim,  and  Smuts.  B.^ 

^Depamnent  of  Psychotogy,  Georgetown  University,  Washington,  DC  20057. 
USA  &  of  Psychology,  Univ.  of  Michigan,  580  Union  Drive,  Ann  Artwr, 
MI  48109 

Several  developmental  pattenis  are  examined  among  26  wild  bottlenose  dolphin 
mother-inf^t  d)^:  1)  Changes  in  mother-infant  proximity  from  birth  to  weaning 
(-4  yrs);  2)  BehavKxsl  development;  3)  Individual  infant  characteristics:  and  4)  Sex 
differences  in  play.  Longitudinal  analyses  of  -800  focal  hrs.  suggests  that  mother- 
infant  proximity  declines  with  age,  but  the  variation  in  proximi^  and  behavior 
patterns  between  infants  is  more  striking  than  age  effects.  Infant  activity  differs 
maiicedly  when  with  (<10m)  and  when  away  (>20m)  from  the  mother.  For 
example,  when  yearlings  are  away  from  their  mothers  they  are  almte  -60%  of  the 
time,  mostly  hunting.  Infants  rarely  hunt  when  with  their  mothers.  When  they 
join  another  animal,  it  is  usually  another  infant.  (-24%  of  the  lime  away  from  the 
mother).  In  other  words.  -84%  of  the  time  that  yearlings  arc  away  from  then 
mothers,  no  adults  are  present.  Although,  nulliparous  females  associate  with  very 
young  infants  (0-3  months)  away  from  the  motho^  (possibly  indicative  of 
ailomothering).  future  infant  associations  when  separated  from  the  mother  almost 
exclusively  involve  other  infants.  Male  and  female  play  patterns  differ  markedly, 
with  males  spending  more  time  playing  with  same-sex  partners  than  with 
opposite-sex  partners,  and  females  spending  mote  lime  playing  with  opposite-sex 
partners  than  with  s^e-sex  farmers.  The  significance  of  these  jxittems  in  terms 
of  their  potential  co^  and  befits  and  in  die  context  of  the  larger  fission-fusion 
social  system  are  discussed. 


BOTTLENOSE  DOLPHINS  (TURSIOPS  TRUNCATUS)  OFF  OF 
CAPE  MAY  COUNTY,  NEW  JERSEY 
Mallon-Day,  R.S. 

Cape  May  County  Dolphin  Survey,  P.O.  Box  8, 
Avalon,  NJ  08202 


As  part  of  a  long-term  study  of  coastal 
bottlenose  dolphins  off  Cape  May,  photo¬ 
identification  wor)c  was  begun  in  1990.  The 
dolphins  being  studied  belong  to  a  seasonal 
population  which  occurs  off  the  coast  of  New 
Jersey  from  April  to  October.  In  the  period  of 
1990,  1991  and  1992  photographs  were  obtained 
during  85  encounters.  Resights  from  year  to  year 
of  individually  distinctive  animals  indicates 
that  the  same  groups  return  to  the  study  area 
each  year.  Resights  within  a  season  show 
residency  from  at  least  mid-June  to  mid- 
September. 


PARASITISM.  METABOLIC  REQUIREMENTS.  AND  AFFECTS  ON  TIffi  LIFE  SPAN 
OF  Phocoenaphocoena:  POSSIBLE  CAUSAL  MECHANISMS  FOR  PAEDOMORPHISM 
IN  PHOCOENTDAE  (CETACEA;  ODONTOCETI) 

Manz^lla-Naim,  Silvia  R.,  and  Barnes,  Lawrence  G. 

Centro  de  Ecologia.  Universidad  Nacitmal  Aul6noma  de  Mexico,  Mexico  20,  D.F.,  Mexico; 
and  Natural  History  Museum  of  Los  Angeles  County,  Los  Angeles,  CA  90007,  USA. 

The  metabolic  implications  of  a  multiple  helmmthiasis  as  a  possible  influencing  factor 
on  the  reduction  of  the  maximum  life  span  estimated  for  the  harbor  porpoise.  Phocoem 
phocoena,  was  examined  in  the  light  of  the  theoretical  metabolic  requirements  of  the 
species.  Based  on  the  prevalence  and  intensities  of  parasitism  documented  on  stranded  as 
well  as  free  living  adult  porpoises,  the  species  is  considered  to  have  a  high  tolerance  level 
to  increased  infestations  of  helminth  parasites.  Such  tolerance  is  often  attributed  to  a  highly 
co-cvolved,  host-parasite  relationship  from  which  no  lethal  effects  should  be  expected. 
Under  this  assumption,  the  occurrences  of  pathologies  associated  with  the  presence  of 
parasites  were  examined  in  three  meiaboHcally  important  target  organs:  lungs,  liver,  and 
pancreas.  All  these  organs  are  commonly  severely  impacted. 

The  second  assumption  is  that  compared  to  other  cetaceans  of  similar  body  size,  P. 
phocoena  has  a  high  resting  metabolic  rate.  Under  this  second  assumption  and  considering 
a  theoretical,  restrained  energy  budget  predicted  for  this  species,  it  is  interesting  to  speculate 
about  how  an  adult  host  is  energetically  able  to  allocate  enough  energy  to  counteract  the 
effects  of  parasitism  and  still  maintain  its  homeostasis  to  reproduce  successfully  without  any 
long  term  compensatory  trade-off. 

However,  the  trade-off  appears  to  be  in  the  cwnparatively  short  average  life  span  of  P. 
phocoena.  These  factors  might  also  explain  the  evolution  of  paedomorphism  in  phocoenids, 
a  phenomenon  that  is  prevalent  in  all  living  members  of  the  family  and  which  appears  to 
have  become  progressively  more  extreme  through  the  course  of  evolution  of  the  family  ovct 
the  past  8  to  10  million  years.  If  this  is  true,  then  accel^ted  maturmion,  under  pressure 
to  reproduce  successfully  before  life  is  prematurely  terminated  by  severe  parasitism,  might 
have  been  the  causal  factor  for  the  evolution  of  paedomoqihism  in  the  family  Phocoenidae. 
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AERUL  BEHAVIOUR  IK  FIR  RHALES  (Balaenoptera  physalus)  IR  THE  REDITERRANEAR  SEA 

Raripi,  L.  («).  Consiglio,  C.  I>1,  Calalaap.  fl. ,  Villetti.  6.  apd  Valeptipi,  I. 
llpiversila  (tegli  studi  di  Roia  'La  Sapiepza",  Oipartiiepto  di  Biolpgia  Apipalp  p 
deiruppo,  Viale  deli' Upiversita  32,  00185  Rpaa,  ITALY. 

Differept  kipds  ef  aerial  behaviour  are  uell-kpoap  ip  aapy  large  uhale 
species,  but  ip  Balaeooptera  phvsalus  (fio  uhale)  have  beep  rarely  reported  aPd 
are  copsidered  very  rare, 

Ip  the  Rediterrapeap  Sea,  Balaeooptera  physalus  is  the  post  coppon  species 
apopg  the  large  phales. 

Ip  the  course  of  the  cetaceao  survey  that  our  group  has  carried  out'  lo  the 
lyrrheolao  Sea  frop  1989  to  1992,  aerial  displays  of  Balaeooptera  physalus 
have  beep  directly  recorded  io  five  occasioos  (41  out  of  a  total  of  124 
sightipgs  of  this  species). 

All  the  recordipg  of  aerial  behaviour  uere  pade  duripg  periods  lo  vhich  the 
depsitv  io  this  area  seeps  to  be  pediup;  the  paxipup  of  the  preseoce  lo  the  area 
eere  recorded  io  April-Ray  aod  io  October  (respectively  for  the  pigratioos 
oorthuard  aod  southward)  aod  the  aioiaua  io  Roveaber-Oeceaber. 

Rhep  the  schools  were  coaposed  by  two  aoiaals,  the  breachiogs  were  perforped  by 
both  of  thep.  Beperally,  the  breachiogs  were  perforped  io  differept  ways:  io 
sope  cases  the  whales  cape  up  yertically  with  half  of  the  body,  splashiog  op 
the  back  or  oP  the  right  flapk,  while  io  other  occasioos  they  breached  out 
alaost  cowpletely  splashiog  op  the  right  flaok  or  oo  the  belly.  Io  ooe  occasiop 
two  whales  breached  aod  splashed  with  their  belly  up.  Ibese  patteros  seeps  to 
be  guite  differept  froa  the  breachiogs  described  by  for  the  huapback  whale 
(Regaptera  poveaogliae),  which  cowe  out  oo  a  flaok  aod  splash  oo  the  back  after 
haviog  rotated  io  the  air. 


OCEANOGF9APHIC  AND  BIOLOGICAL  CHAF1ACTERIST1CS  OF  SIGHTING 
LOCATIONS  FOB  CETACEANS  IN  WATERS  OFF  NEWFOUNDLAND  AND 
LABRADOR 

Fernanda  Marques',  Peter  Stevick',  Jon  Lien',  and  Ben  Davls^ 

(1)  Whale  Research  Group,  Memorial  University,  St.  John's, 
Newfoundland,  Canada,  AlC  5S7;  (2)  Fisheries  and  Oceans,  St. 
John's,  Newfoundland,  Canada,  AlC  5X1. 


Cruises  were  conducted  throughout  waters  off  Newfoundland  and 
Labrador  during  the  summer  of  1993  as  part  of  the  YoNAH 
program.  Humpbacks  were  photo-identified  and  biopsied 
according  to  YoNAH  protocol.  When  any  cetacean  was  sighted 
Conductivity/Temperature/Depth  (CTD)  profiles  were  obtained, 
water  visibility  and  productivity  were  assessed,  and  associated 
seabirds  censused.  These  data  were  compared  to  transect  locations 
where  no  cetacea  were  present. 

Waters  around  Nfid./Lab.  have  been  exceptional  lor  the  third 
year  in  succession,  generaily  the  coldest  ever  recorded.  This  has 
altered  the  distribution  of  many  species,  inciuding  cetaceans  who 
exhibit  restricted  ranges  which  correlate  with  water  conditions. 


DIGESTIBILITY  OF  KRILL  IN  CRABEATER  SEALS  AND  NIINKE 
WHALES. 

Martensson,  P.-E.,  Norday,  E.S.  and  Blix,  A.S. 

Department  of  Arctic  Biology  and  Institute  of  Medical  Biology,  University  of 
Tromso,  Breivika,  9037  Tromso,  Norway. 

Both  the  minke  whale  {Balaenoptera  acutorostrala)  and  the  crabeater  seal 
(Lobodon  carcinophagus)  prey  on  krill.  The  minke  whale  have  a  multi¬ 
stomach  system  with  a  large  fore  stomach  containing  both  chitinase- 
producing  dnd  other  bacteria  for  microbial  fermentation  of  the  prey.  The 
crabeater  seal,  on  the  other  hand,  rely  on  the  single-stomach  system 
which  is  typical  for  carnivores.  We  have  used  the  Mn-marker  mettiod  of 
Fadeiy  ef  al.  (J.Wildl.Manage.,  1990,  54:  246)  to  test  to  what  extent  this 
basic  difference  is  reflected  in  their  ability  to  digest  krill.  Energy  content  of 
fresh  faecal  samples  obtained  from  recently  killed  animals  and  from  fresh 
krill  was  measured  by  use  of  bomb  calorimetry.  The  digestible  energy 
(DE)  of  krill  (Tbysanoessa  sp.)  in  minke  whales  was  92.2  ±  2.8  (SD)  % 
(n=6),  while  DE  of  krill  (Euphausia  superba)  in  crabeater  seals  was  83.8± 
2.2  (SD)  %  (n=7).  These  values  are  significantly  different  (P<0.05).  This 
result  indicates  that  the  more  complex  multi-stomach  system  of  minke 
whales  improves  the  ability  to  digest  prey  items  such  as  krill,  but  it  is  well 
worth  noticing  that  the  digestibility  of  krill  in  crabeater  seals  is  still  rather 
high. 


bOMt  ECOPHYSIOLOGICAL  ASPECTS  OF  ENERGETICS  IN 
SEALS. 

Markussen,  Nina  Hcdlund. 

Div.  of  General  Physiology,  University  of  Oslo,  P.  O.  Box  1051- 
Blindem.  0316  Oslo.  Norway. 


For  several  years  the  interaction  between  seals  and  fisheries  has  been 
the  subject  of  debate.  In  light  of  this  discussion  the  energy  requirements 
and  the  food  consumption  in  seals,  as  individuals  and  at  the  population 
level,  are  estimated.  The  results  ate  derived  from  a  combination  of 
laboratory  experiments  and  the  development  of  a  physiologically  based 
simulation  model.  Two  physiological  principles  in  particular  affect 
estimates  of  energy  requirements.  The  metabolic  depression  during 
starvation  will  act  to  reduce  the  metabolic  rate  and  thus  lengthen  the 
survival  time  during  a  period  without  food.  The  metabolic  depression  in 
seals  differs  from  the  metabolic  depression  observed  in  tenestrial 
mammals  as  the  metabolic  rate  is  reduced  early  in  the  starvation  period 
and  remains  at  a  stable  level  20%  below  the  postabsorptive  level  for  at 
least  two  weeks  of  starvation. 

On  the  other  hand,  consuming  food  increases  the  metabolic  rate.  The 
heat  increment  of  feeding  results  in  an  increase  in  energy  requirement  of 
5-10%  of  gross  energy  intake  depending  on  the  energy  content  of  the 
food  consumed.  The  heat  increment  of  feeding  is  beneficial  to  animals  in 
cold  environments  since  it  helps  to  keep  die  body  temperature  at  a 
constant  level. 


PERIORAL  BRISTLES;  A  CLOSER  LOOK  AT  MAKATEE  FEEDINO 
BESAVIOR 

Marshall,  C.D.  and  Reep,  R.L. 

Department  of  Physiological  Sciences,  University  of 
Florida,  Gainesville,  FL  32610-0144 

We  wished  to  carry  out  a  systematic  quantitative 
study  to  determine  which  bristles  are  used  during 
feeding  and  under  what  conditions  the  pattern  of  their 
use  varies.  Captive  manatees  were  videotaped  feeding 
on  four  types  of  vegetation:  Hydrilla,  Tape-grass, 
Water  Milfoil,  and  Water  Hyacinth.  Vegetation  was 
selected  to  represent  a  range  of  morphology  and 
texture.  When  investigating  vegetation,  manatees 
pulled  the  fleshy  portion  of  the  rostrum  dorsally  and 
caudally.  This  behavior  flattened  the  perioral  region 
and  increased  its  surface  area.  The  fleshy  rostrum 
and  the  lower  jaw,  in  conjunction  with  the  bristles, 
undergoes  repetitive  cyclic  movements  used  to  gather 
and  ingest  vegetation.  Each  cycle  lasts  0.5  seconds 
and  consists  of  protrusion  and  extension  of  upper 
bristle  fields  in  a  sweeping  motion  toward  and  into 
the  mouth  as  the  jaw  opens.  As  the  upper  lips  and 
bristles  retract  to  their  original  position,  the 
bristles  of  the  lower  lip  pad  extend  and  the  jaw 
begins  to  close.  At  its  most  dorsal  position,  the 
lower  bristles  sweep  vegetation  caudally  into  the 
mouth.  The  cycle  is  then  repeated.  The  frequency  and 
pattern  of  manipulation  change  depending  upon  the  type 
of  vegetation  presented. 


REPRODUCTIVE  PARAMETERS  OF  FEMALE  LONG-FINNED  PILOT  WHALES 
(GLOBICEPHALA  MELAS)  AROUND  THE  FAROE  ISLANDS 

Martin,  AR.’  and  Rothery,  P.^ 

'Sea  Mammal  Research  Unit,  c/o  British  Antarctic  Survey,  High  Cross, 
Madingley  Rrsad,  Cambridge.  CB3  OET 

^British  Antarctic  Survey,  High  Cross,  Madingley  Road,  Cambridge.  CB3  OET 


Between  July  1986  and  June  1988,  3250  long-finned  pilot  whales  taken  in 
the  long-established  Faroese  drive  fishery  were  carefully  examined,  measured 
and  sampled  as  part  of  a  multi-disciplinary  research  project  Using  data  from 
1680  females,  estimates  were  derived  tor  all  the  major  reproductive 
parameters. 

Females  of  this  species  rwulate  for  the  first  time  at  an  average  age  of  just 
over  8  years  and  continue  throughout  life,  though  few  conceive  at  ages  above 
40  years.  Conceptions  are  spread  throughout  the  year,  but  peak  in  summer. 
Using  novel  analytical  techniques,  we  estimate  the  gestation  period  in  long- 
finned  pilot  whales  to  be  around  12  months,  some  3-4  months  less  than  had 
been  generally  accepted.  We  will  explain  why  most  studies  have  over¬ 
estimated  the  length  of  pregnancy  in  cetaceans  with  a  protracted  breeding 
season,  and  the  impact  this  has  on  estimates  of  other  measures  such  as  the 
duration  of  lactation  and  the  rate  of  reproduction.  Pilot  whales  in  this 
population  have  an  average  inter-birth  interval  of  a  little  more  than  5  years, 
similar  to  that  of  the  killer  whale  (Orcinus  area)  arxl  one  of  the  slowest  rates  of 
reproduction  known  in  cetaceans. 
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THE  ACOUSTIC  BEHAVIOR  OF  HUMPBACK  WHALES,  MEGAPTERA 
NOVAEANGLLAE,  IN  A  HIGH  LATITUDE  FEEDING  GROUND. 

Martin,  M.L.,  Wcinrich,  M.,  and  Bower,  L  (2) 

Cetacean  Research  Unit,  P.O.  Box  159,  Gloucester  MA  01930 

(2)  Bioacoustics  Research  Lab,  Laboratory  of  Ornithology,  Sapsucker  Woods 

Rd.,  Cornell  University  01453. 

Humpback  whales  IMegantera  novaeangliaei  are  perhaps  the  most 
vocal  mysticetes.  Their  vocalizations  on  the  breeding  grounds  have  been  the 
focus  of  intense  study  over  the  past  two  decades,  but  vocal  activity  in  high 
latitude  feeding  grounds  has  received  only  rudimentary  study.  We  recorded 
humpback  whales  on  14  days  for  a  total  of  567  minutes  in  1990-91  on 
Stellwagen  Bank,  a  feeding  ground  in  the  southern  Gulf  of  Maine.  Recordings 
emphasized  those  behavioral  states  when  previous  casual  effort  had  revealed  the 
whales  likely  to  be  vocally  active  (i.e.  social  or  feeding  aggregations).  From 
these  recordings  we  a)  describe  a  repetoire  of  17  discrete  call  types;  b)  examine 
the  frequency  and  ordinal  pattern  with  which  these  calls  were  made;  and  c) 
document  sounds  produced  by  two  humpback  whales  entangled  in  gill  nets. 
Sounds  were  analyzed  using  Canary  software  on  an  Apple  Macintosh  computer. 
A  total  of  4,540  discrete  sound  events  were  recorded.  These  were  most  often 
barks  (n=l  ,830  -  a  short,  abrupt  sound  with  peak  frequencies  at  approximately 
800  Hz)  or  chirps  (n=783  -  a  rapid  frequency  downsweep  starting  at  2-3  kHz  and 
descending  to  500  Hz).  Mean  call  rates  ranged  within  each  recording  from  0.5 
-  36.2  callVminute,  with  an  overall  mean  caU  rate  of  7.34  vocalizations/minute. 
The  highest  call  rate  came  from  a  recently  entangled  female  humpback.  To 
determine  whether  there  was  any  structure  to  the  order  of  recorded  calls,  a  first- 
order  Markov  matrix  of  890  transitions  was  conducted  using  a  condensed 
repetoire  of  1 1  call  types.  While  the  sample  size  is  small,  in  at  least  some  cases 
transitions  were  not  occurring  in  random  sequence.  These  data  indicate  that 
both  sexes  vocalize  on  the  feeding  grounds,  and  that  ordered  vocal  activity  may 
play  an  important  role  in  maintaining  the  social  structure  of  these  animals. 


SIGHTING  DISTRIBUTION  OF  HUMPBACK  WHALES 
(MEGAPTERA  NOVAEANGLIAE)  OFF  THE 
NORTHWESTERN  COAST  OF  PUERTO  RICO 

Mascarelli-Wortley,  P.  E.,  Mignucci-Giannoni,  A.  A.,  Carlson, 
C.,  Matdla,  D.  and  Maggi,  R.  G. 

Caribbean  Stranding  Network,  Box  908,  Lajas,  PR  00667  and 
Center  for  Coastal  Studies,  Box  826,  Provincetown,  MA  02657 


The  waten  between  Puerto  Rico  and  the  Dominican  Republic 
constitute  transit  areas  for  the  winter  migration  of  the 
humpback  whale  (Megaptera  novaeangliae).  As  a  parallel 
study  of  the  YoNAH  (Year  of  the  North  Atlantic  humpback 
whale)  project,  a  sighting  distribution  study  was  carried  out 
between  January  and  March  of  both  1992  and  1993  off  the 
northwestern  coast  of  Puerto  Rico.  During  1992,  57  humpback 
whales  were  sighted  in  23  cruises  while  in  1993,  87  humpback 
whales  were  sighted  in  44  cruises.  Two  distribution  clusters 
were  apparent,  one  off  Punta  Higuero  in  Rinc6n  and  another 
off  Punta  Borinquen  in  Aguadilla.  Preliminary  analysis  of  the 
sighting  distribution  of  the  whales,  indicated  that  there  were  no 
differences  between  the  distribution  and  group  composition 
(singles,  pairs,  trios  and  mother/calf  pair)  when  the  results  were 
compared  with  results  obtained  between  1979  and  1983  in  the 
same  area  by  one  of  the  authors.  From  this,  it  seems  that 
humpback  whale  distribution  and  group  composition  in  Pueno 
Rico  do  not  show  any  significant  variations  in  the  past  14 
years. 


CHANGES  IN  PRINCE  WILLIAM  SOUND  KILLER  WHALE  POOS  FROM 
1984  TO  1992. 

Matkin,  C.O,  G.M.  Ellis,  M.E.  Dahlheim,  and  J.  Zeh. 

Prince  William  Sound  Science  Center,  Cordova,  Ak  99574, 

Pacific  Biologicail  Station,  Nanaimo,  B,C„  Canada  V9R  5K6 
National  Marine  Mammal  Laboratory,  Seattle,  WA  981 1 5, 
University  of  Washington,  Seattle,  WA  991 95. 


Major  resident  killer  whale  pods  have  been  monitored 
photographically  since  1 984  and  vital  rates  developed.  Mortality 
rates  of  nearly  10%  for  one  pod  (AB  pod)  were  first  otserved  in 
1 985  and  1 986  and  apparent  bullet  wounds  were  observed  on 
some  members  of  the  pod.  AB  pod  mortality  rates  decSned  until 
1 989  and  1 990  when  they  increased  to  1 9.4%  and  20.7%. 
Mortality  rates  averaged  1 .4%  for  all  other  pods  for  all  years. 
Mortalities  were  primariiy  among  juveniles  and  reproductive 
females  which  are  groups  that  generally  exhibit  very  iow 
mortality  rates.  Mortalities  were  from  within  maternal  groups. 

AB  pod  numbered  35  whales  in  1 984  and  25  whales  in  1 992. 
All  pods  other  than  AB  pod  have  increased  in  number  since  1 984. 
AB  pod  has  shown  some  recovery  with  three  new  calves  bom  since 
1 990.  Possible  causes  of  the  extreme  mortality  rates  include 
interactions  with  the  blackcod  longline  fishery  and  the  Exxon 
Valdez  oil  spill. 


DISTRIBUTION  OF  CETACEANS  IN  CENTRAL  CANARY  ISLANDS 

Martin  V.  (1)  &  Monlero  R.  (2). 

(1)  Gmpo  Catolbglco  de  Canahaa,  Rambla  General  Franco  n*  63  S/C  da  Tenerife. 

(2)  Grupo  CetokSglco  de  Canarlaa,  C/  Pio  Baroia  n*  2  S/C  da  Tenerife. 


The  ocunanca  of  twenty  one  cetacean  apeciaa  have  bean  recorded  around  the 
waters  of  the  Canary  /Vchipelago,  mainly  from  stranded  animala. 

From  November  to  Febnjary  of  1S93  low  albhida  aenal  eurvaye  were  flown  along 
lamdomly  ssistdsd  tranascta  In  six  blacks  between  central  Canary  l^nde  of  Tanirlfa, 
Gran  Canada  and  Fuartevsntura .  The  ocunanca  of  twenty  one  catacaan  spedaa  have 
been  recorded  around  tha  watart  of  the  Canary  /trchipelaga,  mainly  from  strandad 
animala. 

Sixty  three  sighbnga  belonging  b>  the  ICIIowa  apadee  were  recorded;  Bilttneptm 
pfiyesfua,  Mlyaatar  mtemetphtku,  Kegit  bravfeapa,  ZfpAkis  eaidrMWa, 
Mtoploilen  ap,  DMphIma  MpItH,  S.  eearufsoalba,  S.  fyeMalla,  Tuniept 
mmeatia,  Qiampta  grlfm,  O/obfesp/Mfa  maerorAyneffua  and  Psauiforea 
ciasaMena. 

Meal  frequent  apadee  sighlsd  were  Strtped  dolphin  S.  eoeiufeeaiba. 


SATELLITE-MONITORED  MOVEMENTS  OF  BOWHEAD  WHALES 


Mate',  Bruce  R.,  Mesecai^,  Rod  and  Krutzikowsky',  Greg 
'Oregon  State  University,  Hatheld  Marine  Science  Center, 

Newport,  OR  97365 

^Oregon  Stale  University,  Corvallis,  OR  97331 

Twelve  bowhead  whales,  (Balaena  mfsticaus)  were  radio  tagged  in  late 
summer  1992  in  the  Canadian  Beaufort  Sea  near  the  Mackenzie  River  delta. 
The  tags  were  located  and  monitored  by  satellite.  Despite  being  tagged  within 
one  week  in  the  same  area,  whales  did  not  move  "en  masse."  Variations  in 
direction  and  water  depth  were  observed  for  different  individuals. 

Tags  were  heard  up  to  50  days  after  tagging.  Tagged  whales  were  tracked 
over  12,000  km.  At  least  six  of  the  tags  likely  stopped  transmitting  because 
of  low  battery  voltage.  One  whale  was  located  278  times  during  34  days  as 
it  moved  from  Canada  to  Siberia.  Satellite  images  showed  a  close  association 
with  the  pack  ice  edge  during  migration  through  the  Chukchi  Sea. 
Temperature  data  also  reinforce  the  bowhead's  image  as  a  pagophilic  (ice- 
loving)  species.  This  study  is  the  first  documentation  of  bowhead  whale 
migration  across  the  Chukchi  Sea. 


SEASONAL  DIVING  BEHAVIOUR  OF  THE  NEW  ZEALAND  FUR  SEAL, 
AKCrOCEFHALUS  FORSTEgl 
MatUia,  R.H. 

School  of  Biological  Sciences,  Victoria  University  of  Wellington,  P.O.  Box  600, 
WellingtoD,  New  Zealand 

As  part  of  a  feasibility  study  on  New  Zealand  fur  seal  foraging  behaviour  and 
energetics,  variation  in  diving  panem  was  examined  in  late  summer  and  mid¬ 
winter  using  naicroprocessor  Tune  Depth  Recorders.  Of  13  deployments  on 
fesnales  at  the  Open  Bay  Islands,  New  Zealand.  7  dive  records  wme  successfuUy 
retrieved. 

Most  dives  were  less  than  100  m  in  depth,  though  instrumented  seals  tended  to 
dive  deeper  more  often  during  winter  than  in  late  summer.  Of  687  dives  recorded 
for  female  OBI2  in  late  July  (Austral  winter),  424  (about  62%)  were  shallower 
than  lOO  m.  while  123  (about  18%)  were  between  220  and  the  maximum  depth 
recorded  of  238  m.  The  average  time  submerged  during  these  deep  dives  was  8.7 
min  (s.d.  t  1.2  min,  range:  4.8-11.2  mini.  Trip  duration  ranged  ftom  2-7  days 
in  late  sununer  and  4-12  days  in  winter.  The  flat  nature  of  many  dive  profiles 
and  the  surrounding  bathymeuy  suggests  that  some  dives  were  to  the  sea  floor, 
possibly  near  the  edge  of  the  continental  shelf. 

Fur  seals  prey  upon  arrow  squid  {SotQtodBTus  stoanii)  during  summer,  but  may 
have  to  range  furthri  and  prey  upon  less  accessible  species  during  wintri.  The 
success  of  this  iniUal  study  has  lead  to  a  major  research  programme  on  seasonal 
foraging  biology  and  energetics  of  NZ  fur  seals. 
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FORAGING  STRATEGY  OF  SOUTHERN  ELEPHANT  SEALS 
McConnell,  B.J.,  Fedak,  M.  and  Hvmter,  C. 

Sea  Maqmal  Research  Unit,  Natural  Environment  Research 
Council,  Madingley  Road,  Cambridge  CB3  OET,  UK. 

The  South  Atlantic  is  a  vast,  patchy  and  shifting 
environment.  Which  of  its  environmental  features  are 
important  to  southern  elephant^  seals  and  what  strategy  do  the 
seals  use  to  find  prey? 

Three  post  *  breeding  and  ten  post*moult  elephant  seals  were 
fitted  with  SMRU  ARGOS  satellite* link  data  loggers  in  1990 
and  1992  at  South  Georgia,  resulting  in  over  1900  seal  days 
of  data.  Four  seals  were  tracked  over  the  whole  period  from 
moult  to  breeding.  Seal  movements  were  grouped  into  easterly 
open-ocean  tracks,  which  showed  little  correlation  to 
topography,  and  tracks  which  were  associated  with  the 
continental  shelf,  either  at  South  Georgia  or  the  Antarctic 
Peninsula,  where  diving  was  mainly  benthic.  Some  seals  spent 
periods  of  a  month  or  more  in  specific  locations,  while 
others  spent  most  of  their  time  on  the  move.  Areas  of  little 
movement  may  be  related  to  the  patchy  distribution  and 
mobility  of  prey  items  in  the  open  sea.  Two  seals  which  were 
tracked  over  two  seasons  closely  followed  their  first  routes. 
Dive  behaviour  (which  included  dives  lasting  over  1.5  hours 
and  greater  than  1600  m)  varied  both  between  seals  and  as  a 
function  of  distance  travelled  each  day,  time  at  sea  and 
local  topography. 


BEHAVIORAL  DEVELOPMENT  OF  CAPTIVE  BORN  KILLER  WHALE  (QRCINUS 

ORCA)  CALVES:  DAY  #1  THROUGH  DAY  #365 

McHugh,  M.B.S  Turner,  T.N.2,  and  Kuczaj,  S.A.^ 

^Sea  World  of  Texas,  San  Antonio,  TX  78251,  ^sea  World  of 
Ohio,  Aurora,  OH  44202,  ^Southern  Methodist  University, 

Dallas,  TX  75275 

Records  from  seven  separate  marine  zoological  facilities 
provided  developmental  information  on  fifteen  (7  males  and 
8  females)  killer  whale  calves  (Qrcinus  orca) .  In  some 
categories,  however,  a  sample  size  of  fifteen  is  not  available 
due  to  calf  mortality,  non-occurrence  of  certain  behaviors, 
non-availability  of  certain  records,  or  incomplete  record 
keeping.  The  occurrence  of  first  spontaneous  vocalizations 
ranged  from  1  to  II  days  with  a  mean  of  6.4  days  (n  ■  7). 

First  attempts  at  behavioral  mimicry  ranged  from  12  to  69 
days  with  a  mean  of  37.9  days  (n  ■  7).  The  initial  occurrence 
of  swimming  with  whales  other  than  the  mother  ranged  from  11 
to  52  days  with  a  mean  of  20.5  days  (n  «  8) .  As  indices  of 
biological  developmental  markers,  data  on  tooth  eruption, 
growth  rates,  and  nursing  are  used  as  comparisons  with  beha¬ 
vioral  developmental  patterns.  Many  of  these  data  do  not 
have  the  benefit  of  large  sample  sizes,  making  conclusions 
difficult.  The  information  provided  by  even  small  samples, 
however,  illuminates  aspects  of  development  that  have  not 
been  previously  observed. 


TEMPERATURE  REGULATION  OF  THE  DOLPHIN  TESTIS 
McLellan,  W.A.,  S.A.  Rommel,  D.A.  Pabst,  T.M.  Williams,  &  T.K.Rowles 
James  Madison  University,  Dept,  of  Biology,  Harrisonburg,  VA  22834; 
Nose  Hawaii,  Kailua,  HA  96734;  University  of  Tennessee,  Knoxville,  TN 
37901-1071 

Dolphins  possess  a  counter-current  heat  exchanger  (CCHE)  that 
functions  to  cool  their  intra-abdominal  testes.  Spermatic  aneries  in  the 
posterior  abdomen  are  juxtaposed  to  veins  returning  cooled  blood  from  the 
surfaces  of  the  dorsal  fin  and  flukes.  We  designed  a  rectal  probe  housing  a 
linear  array  of  copper<onstantan  thermocouples  to  measure  colonic 
temperatures  simultaneously  at  positions  anterior  to,  within,  and  posterior 
to  the  region  of  the  colon  flanked  by  the  CCHE.  Temperatures  of  males 
were  taken  under  a  variety  of  resting  conditions,  and  before  and  after  open 
water  swimming.  Under  resting  conditions,  temperatures  at  the  CCHE 
were  0.9- 1.3°  C  cooler  than  temperatures  recorded  posterior  to  this  region 
in  a  sexually  mature  male,  and  0.2-0.7°  C  cooler  in  peripubescent  males. 
After  an  extended  swim,  temperatures  in  the  region  of  the  CCHE  were 
O.2-O.3O  C  CTOler  than  they  were  before  swimming.  These  results  suppon 
^e  hypothesis  that  cooled  blood  returning  from  the  periphery  is  introduced 
into  the  deep  abdominal  cavity  and  actively  functions  to  regulate  the 
temperature  of  arterial  blood  flow  to  the  dolphin  testis. 


ANALYSIS  OF  WHISTLE  STRUCTURAL  DEVELOTOENT  IN  CAPTIVE  INFANT 
BOTTLENOSE  DOLPHINS  USING  A  NEW  QUANTITATIVE  TECHNIQUE 

McCovan,  B.  and  Reiss,  D. 

Department  of  Anthropology,  Harvard  University,  Canibridge,  riA 
02138  and  NEXA  Program,  San  Francisco  State  University, 

San  Francisco,  CA  94410 

Vocal  learning  is  thought  to  play  a  role  in  the  ontogeny  of 
dolphin  ccmnunication  but  little  is  known  about  its  role  in 
shaping  infant  repertoires  during  the  first  year  of  development 
This  study  reports  on  the  first  six  months  of  vocal  development 
in  nine  infants  from  differing  social  and  acoustic  environmentg 
Methods  included  a  focal  animal  sampling  technique  using  2.5- 
minute  interval. and  event/continuous  sampling  recorded  on 
audio  or  video.  A  new  quantitative  was  developed  to  classify 
whistles  based  upon  whistle  contour.  Vocal  analysis  focused 
upon  the  structural  and  behavioral  changes  during  infant 
whistle  development.  I^proximately  700  whistles  were  analyzed 
from  individually  identified  infants.  The  results  suggest  that 
infants  produce  up  to  14  whistle  contours-'and  share  as  many 
as  3  irtiistle  contours  during  the  first  six  months.  Whistles 
were  produced  primarily  in  contexts  of  mother-infant 
separations.  In  addition,  the  number  of  whistle  types  for 
each  infant  decreased  over  the  first  three  months  and  then 
increased  from  three  to  six  months.  Further  analyses  will 
determine  the  acoustic  parameters  idiich  infants  imitate 
initially  and  over  development  and  the  social  and 
environmental  influences  on  infant  whistle  develppment 
during  the  first  year. 


MORPHOLOGICAL  DISCRIMINATION  OF  RINGED  SEAL 

POPULATIONS 

McLaren,  1.  A. 

Biology  Department,  Dalhousie  University,  Halifax,  NS,  B3H  4JI 
Canada 

Of  some  nine  described  subspecies  (excluding  obvious 
synonyms)  of  the  circumpolar  ringed  seal,  Scheffer  (1958)  retained 
six.  Because  size  in  ringed  seals  is  ecophenotypically  influenced, 
size  should  be  removed  in  morphometric  analyses.  Although 
others  have  recognized  this  and  have  even  sought  allometric 
differences  among  populations,  no  study  has  been  formally 
adequate.  A  data  set  of  18  measurements  from  1023  ringed  sea) 
skulls,  predominately  from  Alaska,  the  Canadian  Arctic, 
Greenland,  Lake  Ladoga  and  the  Baltic,  has  been  analyzed  using 
suggested  methods  for  removing  size  prior  to  principal 
components  analysis  and  subsequent  discriminations.  This  still 
results  in  good  discrimination  among  and  high  assignment  fidelity 
to  geographically  disjunct  populations.  However,  size  is  not 
totally  removed,  and  ecophenotypic  distortion  of  allometry  by  the 
interaction  of  growth  and  maturation  cannot  be  discounted. 
Discrimination  among  ringed  seal  populations  will  probably  have 
to  rely  on  molecular  techniques. 


MITOCHONDRIAL  GENETIC  VARIABILITY  OF  HUMPBACK  WHALES, 
MEGAPTERA  NOVAEANGUAE,  AT  MEXICAN  PACIFIC. 

Medrano  L.,'  Aguayo  A.’  and  Baker  C.S." 

*  Facultad  de  Ciencias.  Universidad  Nacional  Autdnoma  de  Mdxico.  Ciudad 
Universitaria.  M4xico  04510  D.F.  MEXICO. 

“  The  Kewalo  Marine  Laboratory.  University  of  Hawaii.  USA. 

Humpback  whales,  Megaptera  novaeangliae,  represent  a  large  fraction  of  the 
North  Pacific  population.  Photoidentification  studies  show  that  whales  are 
separated  in  the*  Revillagigedo  Archipelago  and  the  mexican  coast 
subpopulations.  In  order  to  better  determine  the  relationship  of  humpback 
whales  at  North  Pacific,  skin  samples  at  Bahia  Banderas  and  around  Isla 
Socorro  were  obtained.  A  320  bp  fragment  of  the  mitochondrial  D-loop  was 
sequenced  and  compared  to  sequences  from  other  North  Pacific  aggregations. 
Six  haplotypes  were  found  being  two  of  them  related  to  types  from  Southern 
hemisphere.  Data  confirm  the  distinction  of  the  Alaska/Hawaii  and 
Califomia/M^xico  subpopuiations.  A  clinal  distribution  of  haplotypes  at 
mexican  coast  and  a  related  time  genetic  structure  were  also  observed. 
Humpback  whales  from  Revillagigedo  are  genetically  similar  to  the  mexican 
coast  and  'California  aggregations  with  differences  at  thereshold  of  statistical 
significance.  This  fact  is  interpreted  as  a  recent  divergence  which  has  been 
estimated  to  occur  around  12  000  years  ago.  Current  distribution  and  genetic 
variability  of  humpback  whales  at  american  breeding  grounds  are  thus 
explained  based  on  the  climatic  changes  ocurred  during  this  time. 
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FORAGING  BEHAVIOR  OF  FEMALE  CALIFORNIA  SEA  LIONS 
AT  SAN  MIGUEL  ISLAND,  CALIFORNU:  WINTER  1992  AND  1993 
Melin,  S.  R.,  DeLong,  R.  L.,  Thomason,  J.  R.  and  Valesquez,  D.  E. 
National  Marine  Mammal  Laboratory,  NMFS,  7600  Sand  PoinI  Way,  Seattle,  WA  98115 


Satellite-linked  time-depth  recorders  were  deployed  on  10  lactating  female 
California  sea  lions  from  November  through  June  to  determine  wimer/spring 
foraging  locations  and  behavior.  Based  upon  1,523  at-sea  locations  recorded  by 
Argos  satellite,  females  foraged  northwest  of  San  Miguel  Island,  as  far  as  460  km 
north  along  the  mainland  coast  and  up  to  230  km  offshore.  Mean  dive  depths 
ranged  from  88  to  203  m.  The  deepest  recorded  dive  was  482  m.  Diving 
behavior  changed  with  foraging  location  for  some  females.  Females  spent  at  least 
70  percent  of  their  time  at  sea;  attendance  patterns  became  more  variable  from 
March  through  May  coinciding  in  time  with  weaning  of  pups.  The  most  frequently 
occurring  prey  based  upon  scat  collections  during  1992  were  Market  squid 
(53.9%),  Pacific  Hake  (38.0%)  and  rockfish  (31.4%).  Frequency  of  occurrence 
of  Market  squid  increased  in  the  diet  from  November  through  February  and  fish 
increased  in  Febru^  through  June. 

Th^e  sea  lion  females  dove  deeper  and  were  distributed  farther  north  and 
offshore  than  has  been  reported  for  lactating  females  during  the  summer  months. 
However,  the  El  Nifio  that  extended  from  winter  1992  through  1993  may  have 
contributed  to  the  increased  foraging  ranges  of  the  females  in  this  study,  “nie 
r^ults  of  this  study  demonstrate  the  flexibility  in  foraging  behavior  of  sea  lion 
females. 


Hiylogi^etic  liii{fli<»tioii8  of  the  Facml  Morphology  of  the 
l^perxD  (Odi^toceti:  Physetmdae). 

Menefee,  Malik  L. 

Marine  Mammal  Program,  National  Museum  of  Natural 
History,  Washington,  D.C.  20560 


'Die  sperm  whales  are  the  oldest  family  of  Odontoceti  with 
extant  representatives.  Numerous  taxa  have  been  described 
but  little  has  been  done  in  resolving  the  relationships 
between  them.  All  sperm  whales  (fossil  and  Recent)  have 
the  basining  of  the  skull  associated  with  the  spermaceti 
organ.  Considerable  variation  occurs  within  the  facial 
basin  and  adjacent  areas.  Two  subfamilies  are  recognized: 
the  Physeterinae  (true  sperm  whales)  and  the  Kogiinae 
(pigmy  sperm  whales).  The  Kogiinae  are  highly  derived 
and  diverged  from  the  Physeterine  line  in  the  mid-Miocene. 
The  lineage  giving  rise  to  the  Recent  PAysefer  includes 
AulophyseUr.  The  widening  of  the  facial  basin,  small 
temporal  fossae,  and  marked  reduction  of  maxillary 
dentition  characterize  this  lineage.  On  the  basis  of  facial 
characters,  a  phylogeny  of  the  physeterids  will  be  proposed. 


METHODS  FOR  THE  AUTOMATIC  DETECTION  OF  MYSTICETE  CALLS 

David  K.  Mellingcr  and  Christopher  W.  Clark 

Bioacoustics  Rese^-ch  Program,  Cornell  University,  Ithaca,  NY  14850 

The  detection  of  animal  calls  has  several  important  biological  applications.  A  given 
species  can  be  delected  over  a  wide  area,  allowing  censuses  of  populations  or  species  and 
measurement  of  ranges.  Individual  ^imals  may  be  detected  and  acoustically  tracked  for  studies 
of  call  timing,  frequency,  and  other  characteristics;  and  for  behavioral  investigations,  both  on  a 
small  scale  with  individual  animals,  and  on  larger  scales  up  to  worldwide  migration  studies. 
Automated  call  detection  is  also  useful  in  the  screening  of  recordings,  where  typically  thou¬ 
sands  of  hours  of  tape  must  be  analyzed  to  find  sections  where  the  species  of  interest  occurs. 

Methods  for  automatic  acoustic  detection  are  described.  The  methods  take  as  input  a  live  or 
recorded  sound  signal  from  a  hydrophone,  digitize  it  for  computer  use,  compute  a  spectrogram 
(lime  x  frequency  image),  process  it  as  described  below,  and  produce  as  output  a  set  of  times  at 
which  the  calls  of  interest  occur.  Three  processing  methods  are  discussed.  The  simplest  is  an 
energy  detector,  which  measures  the  energy  of  the  frequency  band  in  which  the  call  occurs.  The 
times  at  which  this  measure  is  above  a  set  threshold  are  marked  as  calls.  A  second  method 
uses  cross-correlation  of  a  spectrogram  with  a  kernel;  the  kernel  is  designed  for  the  given  call, 
and  produces  a  strong  correlation  value  when  the  cal!  happens.  The  value  is  then  thresholded 
for  detection.  A  final  method  uses  a  neural  network  applied  to  a  spectrogram  to  recognize  the 
call  of  interest;  this  network  has  an  output  unit  that  responds  when  the  call  occurs. 

These  methods  have  been  t«ted  on  a  variety  of  mysticcte  calls  in  a  variety  of  noise 
environments.  The  energy  detector  works  well  with  simple  calls  such  as  finback  (Balaenoptera 
physalus)  pulses  in  relatively  constant-noise  environments,  such  as  some  hydrophone-array 
recordings  made  in  the  Nor^  Atlantic  in  winter.  The  correlation  method  works  well  on  these 
sounds  too  —  with  an  error  rate,  by  one  measure,  about  37%  less  than  the  energy  detector  — 
and  has  functioned  cff«:lively  at  recognizing  bowhead  whale  {Balaena  mysticetus)  calls 
recorded  in  a  noisy  arctic  environment.  It  has  also  jjcrformcd  effectively  at  detecting  blue  whale 
(Balaenoptera  musculus)  calls  in  the  North  Atlantic  and  somewhat  less  well  at  detecting  minke 
whale  (B.  acutorostraia)  calls  from  the  siune  place.  The  neural  net  was  tested  on  the  s^nc  set 
of  bowhead  whale  calls  as  the  correlation  method,  and  performed  with  a  very  low  error  rate. 


SIGNAL  OR  NOISE:  AN  EVALUATION  OF  CETACEAN 
SYSTEMATIC  STUDIES 
Messenger,  S.L. 

Department  of  Zoology,  University  of  Texas  at  Austin,  Austin,  TX 
78712 

Taxonomic  affinities  of  whales  and  their  relatives  are  poorly  known, 
and  increasing  attention  to  this  subject  in  recent  years  has  generated 
controversy  rather  than  resolution.  Phylogeny  estimates  from  molecular 
data  differ  from  those  based  on  morphologic^  data  both  for  living  and 
for  extinct  taxa.  Additionally,  phylogenetic  estimates  from  different 
molecular  data  sets  exhibit  incongruence.  Despite  the  appearance  of 
conflict  in  the  data,  however,  the  question  remains  as  to  whether 
molecular  and  morphological  data  are  just  noisy,  merely  represent 
sampling  error,  or  are  giving  truly  different  phylogenetic  signal  (e.g., 
organismal  versus  gene  phylogenies).  Statistical  methods  are  being 
developed  that  will  enable  us  to  evaluate  this  question,  and  an 
application  of  them  to  my  own  morphological  data  and  molecular  data 
sets  from  the  literature,  will  be  presented.  If  the  tests  indicate  that  the 
morphological  and  molecular  data  are  yielding  significantly  different 
signals,  ictentification  of  the  underlying  causes  of  these  differences  may 
provide  resolution. 


PCBs  AND  ORGANOCHLORINE  CONTAMINANTS  IN  RORQUAL  WHALES  FROM  THE 
GULF  OF  ST.  LAWRENCE,  CANADA.  T.  Metcalfe,  J.  Gauthier  and  C.  Metcalfe, 
Environm^taland  R^ourceStudies,  Trent  University,  Peterborough,  ON,  Canada; 
R,  5=uaare.  Station  de  Recherche  des  Mingan,  St-Lambert,  QC,  Canada. 


CONSERVATION  AND  MANAGEMENT  OF  AUSTRALIAN  MARINE 
MAMMALS 

Michaelis,  Frances  B. 

Canberra,  ACT,  AUSTRALIA  2601 


In  order  to  the  levels  of  c^tamination  of  rorqual  whales  that  feed  during  the 

summer  memths  in  the  outer  G  ulf  o£  St .  Lawrence ,  biopsy  samples  were  removed  from 
the  l^ubber  of  live  spe^mens  4  species  of  whale  ( Meoaptera  novaeangli^, 
Balaenoptera  acutorostrata .  B.  musculus.  B.  phvsaifas)  and  analyzed  for  levels  of 
PCBs  and  organochlorine  pesticides.  Although  concentrations  ^  these  compounds 
varied  considerably  between  individuals,  lev^s  of  PCBs,  and  £DDT  were  generally 
in  the  1-5  pg/g  (wet  wt. )  range,  and  cyclodi^e  insecticides  and  HCH  compounds 
were  g^ierally  in  the  0. 1-0.5  pg/g  range;  1-2  orders  magnitude  below  average 
concentrations  these  compounds  in  the  blubber  of  beluga  whales  from  the  inner 
Gulf  of  St.  Lawrence.  Tozaphene  a»icentrations  varied  between  0.1  and  2.8  pg/g- 
Samples  of  3  blubber  strata  were  also  removed  from  dead  whales  in  the  Gulf  (3 
minke,  1  blue)  to  determine  whether  the  outer  layer  oi  blubber,  which  is  sampled  by 
the  biopsy  technique,  provides  a  sample  that  is  representative  of  contaminant 
concentrations  throughout  the  entire  blubber  mantle.  Contaminant  concentrations 
in  the  outer  layer  are  representative  of  all  blubber  strata  when  the  concentrations 
are  expressed  cm  a  lipid  weight  basis  (i.e.  ng  per  g  lipid).  These  data  indk:ate 
that  lixof^y  sampling  is  a  valid  method  for  monitoring  concentrations  of  lipophilic 
contaminants  in  balaenopteiid  whales. 


The  conservation  of  Australian  marine  mammals 
is  considered  both  from  a  species  and  habitat 
approach.  There  are  a  number  of  species  whose 
conservation  status  in  Australia  needs  to  be 
reassessed  in  light  of  recent  population 
estimates  such  as  the  Australian  sea-lion,  fin 
and  sei  whales  and  dugong.  Most  of  the 
Australian  cetacean  species  are  placed  in  the 
Insufficiently  Known  category  by  lUCN;  one  task 
is  to  prioritise  for  assessment  the  35  dolphin 
candidate  species. 

Recent  Federal  Government  legislation, 
initiatives  and  projects  include  the  Endangered 
Species  Protection  Act  1992,  development  of  a 
National  System  of  Marine  Protected  Areas  under 
the  Ocean  Rescue  2000  Program  and  the  National 
Database  on  Endangered  Species. 

Three  regional  management  issues  are 
discussed:  offshore  petroleum  exploration  and 

southern  right  whales;  traditional  harvest  of 
dugong  in  Torres  Strait  and  the  Conservation 
Strategy  for  the  Australian  Antarctic  Territory. 
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SUMMER  DISTRIBUTION  AND  GROUPING  PATTERN  OF  BELUGAS  IN 
ST.LA  WRENCH  ESTUARY:  AN  INSIGHT  INTO  THEIR  SOCIAL  STRUCTURE 
Michaud,  R,  P.  Bdland  and  C.  Barrette 

StLawrence  National  Inshtule  of  Ecoloxicology,  Tadoussac,  Qc,  Canada  GOT  2A0. 
Dept,  of  Biology,  Univerald  Laval,  Qudbec,  ciiada,  GIK  7P4. 

The  SfLawerence  beluga  population  ranges  duting  summer  within  a  small  section  (200 
km)  of  the  estuary.  Systematic  aerial  (N=20)  and  boat  surveys  (249  transects  coveting 
4996  km)  between  1986  and  1992  were  used  to  describe  its  summer  distribution  and 
grouping  pattern.  Aenal  surveys  using  two  aircrafts  allowed  completed  coverage  of  the 
summer  range  within  less  than  4  hours  and  yielded  almost  instantaneous  images  of  the 
distribution  and  grouping  pattern  of  the  entire  populauon.  Total  visual  counts  averaged 
449,9  whales  (coeff.  of  variadon  =  9,2  %)  distributed  in  19  to  35  aggregauons  refered  to 
as  herds.  Herd  composition  was  described  from  the  boat  transect  observations  (325 
herds;  6280  individuals)  using  the  proportions  of  calves,  juveniles  and  adults  estimated 
from  reladve  size  and  coloration.  A  clear  and  persistent  spaual  segregaUon  between 
adult  and  adult  and  juvenile  herds  roughly  coincided  with  the  boundary  between  the 
middle  and  lower  estuary.  Herd  size  (2  to  209)  and  group  size  ( 1  "to  16)  varied 
considerably  suggesting  an  ever-changing  dynamic.  Jarman's  typical  group  (herd)  size 
and  frequency  distribution  of  animals  in  arbitrarily  defined  size-classes  were  used  to 
compare  grouping  pattern.  More  than  80  %  of  the  whales  observed  in  the  lower  estuary 
were  found  in  herds  of  over  30  individuals,  whereas  such  large  herds  accounted  for  less 
than  40  %  of  the  whales  in  the  middle  estuary.  Structural  components  of  the  habitat  and 
different  social  requirements  were  hypothesized  as  important  determinants  of  the 
dynamic  structure  and  segregation  pattern.  This  first  analysis  used  simple  and 
functional  definitions  of  grouping  indepandant  of  filiation  or  associations  over  extended 
periods  of  time.  An  ongoing  long  term  study  using  photo-identification  suggests  site 
fidelity  and  the  persistence  of  individual  associations.  Results  from  this  program  and 
application  of  new  molecular  techniques  are  needed  to  go  beyond  structural  analyse  into 
the  study  of  social  organisation. 


STRANDING  AND  MORTALITY  ASSESSMENT  OF  MARINE 
MAMMALS  IN  PUERTO  RICO  AND  THE  VIRGIN  ISLANDS. 
Mignucci-Giannoni,  A.  A.,  Pimo-Rodrfguez,  B.,  Montoya-Ospina, 

R.  A.,  Moore,  D.  P.  and  Williams,  E.  H. 

Caribbean  Stranding  Network  and  Department  of  Marine  Sciences, 
University  of  Puerto  Rico,  P.  O.  Box  908,  Lajas.  PR  00667 

Although  the  presence  of  marine  mammals  has  been  documented 
and  studied  in  Puerto  Rico  and  the  Virgin  Islands,  there  is  a  lack  of 
information  on  factors  which  affect  their  survival  in  the  northeastern 
Caribbean.  In  particular,  the  mortality  and  strandings  of  these 
creatures  were  not  directly  addressed  previously,  despite  that  over  140 
marine  mammals  were  found  stranded  on  shore  or  killed  in  the  past 
four  decades.  To  assess  mortality  and  stranding  factors  in  the  area,  a 
study  was  conducted  analyzing  data  from  historic  cases  dating 
between  1937  and  1985,  and  study  cases  dating  between  1985  and 
1993.  A  total  of  148  cases  of  16  different  species  of  cetaceans  and 
sirenians  were  analyzed  for  frequency  distribution  of  eight  factors, 
including  species,  locality,  seasonality,  year,  month,  gender,  size  class, 
and  cause  of  death.  The  analysis  clearly  showed  that  manatees  are  the 
most  commonly  found  marine  mammal  stranded  or  dead,  accounting 
for  over  31  percent  of  all  cases.  A  large  incidence  of  undetermined 
cause  of  mortalities  for  all  species  clearly  indicated  that  numerous 
historic  cases  were  not  thoroughly  documented  or  examined.  M^ere 
the  cause  was  known,  these  were  most  often  the  result  of  human 
activity.  Of  the  determined  cause  of  death  in  manatees,  more  than  half 
were  due  to  human  interaction  (poaching  or  vessel  collision),  while  on 
cetaceans,  human  interaction  cases  were  minimal,  most  being  due  to 
natural  illness. 


DIALECT  DEVELOPMENT  IN  QEOCILS  QBCA 
Miller,  P.J.  and  Bain,  D.E. 

Animal  Behavior  Program,  University  of  Washington,  Seattle, 

WA  98102  and  Marine  World  Foundation,  Vallejo.  CA  94589 

Dialects  between  pods  are  known  to  occur  in  wild  populations 
of  Orciniis  Orca  but  the  source  of  this  variation  is  poorly 
understood.  In  this  study  the  vocalizations  of  the  3  maternal 
subgroups  within  the  A1  pod  were  compared.  Over  18  hours  of 
vocalizations  recorded  from  1979  to  1985  in  the  presence  of  a 
solitary  subgroup  were  analyzed.  1,784  calls  were  identified  and 
the  structural  elements  of  489  calls  were  measured.  Significant 
variation  between  the  subgroups  was  observed  in  both  call  usage 
patterns  and  call  structure.  Variation  in  usage  patterns  resulted 
from  differing  use  of  shared  calls  and  the  existence  of  a  call  used 
almost  exclusively  by  one  subgroup.  Variation  in  structure  was 
observed  in  both  duration  and  frequency  parameters. 
Descriminant  function  analysis  determined  that  the  most 
significant  variation  was  in  the  terminal  component  and  the 
upper  frequency  component  of  each  call.  59%  of  the 
components  which  varied  significantly  within  pod  A1  also  vary 
significantly  between  pods  Al,  A4,  and  A5  ('77.5%  for  terminal 
components).  Similarity  indexes  for  both  call  usage  and 
structure  closely  match  association  indexes  between  the  three 
subgroups  suggesting  that  vocal  differentiation  is  a  correlate  of 
rclatedness  between  subgroups.  This  study  provides  evidence 
for  dialect  development  through  two  mechanisms:  the  gradual 
evolution  of  calls  into  subtypes,  and  the  occasional  generation  of 
new  calls. 


PERIPHERAL  TISSUE  COMPOSITION  AND  ITS  IMPACT  ON  HEAT  LOSS  IN 
THE  WEST  INDIAN  MANATEE  {Trichechus  manalus) 

MIculka,  T.A.  and  Worthy,  G.A.J. 

Marine  Mammal  Research  Program,  Department  of  Marine  Biology,  Texas  A&M 
University,  4700  Avenue  U,  Galveston,  TX  77551  USA 

Due  to  a  strong  correlation  between  decreased  air  and  water  temperatures  (as 
a  result  of  cold  fronts)  and  Increased  mortality  rates  of  the  West  Indian  manatee 
{Trichechus  manalus),  Insulative  properties  of  the  dermis,  blubber  and  muscle 
layers  were  investigated.  Axillary  dorsal,  lateral,  and  ventral  samples  were 
obtained,  from  animals  salvaged  throughout  Florida,  and  analyzed  for  lipid 
content  and  conductivity  (the  inverse  of  insulation).  Analyses  showed  that  the 
dermis  was  0.3  ±  0.5%  lipid  (wet  weight)  (n*25),  the  outer  blubber  layer  (bA) 
was  63.6 1 19.5%  lipid  (n<24),  the  outer  muscle  layer  (mA)  was  0.3  ±  0.5%  lipid 
(n*21),  and  the  Inner  blubber  layer  (bB)  was  61.3 1 18.7%  lipid  (na15). 
Conductivity  of  manatee  dermis  was  0.21  ±  0.07  Wm  '"C  '  (n»14),  bA  was  0.13  ± 
0.04  Wm'’'C'’  (n»13),  mA  was  0.28  ±  0.10  Wm'''C‘’  (n*4),  and  conductivity  for 
bB  was  0.14  ±  0.04  Wm  '"C  '  (n*3).  Conductivity  varied  inversely  vrith  lipid 
content.  When  measured  intact,  conductivity  ranged  from  0.29  ±  0.02  Wm'"C  ' 
(n*6)  to  0.34  ±  0.06  Wm  '^C'  (n*5)  tor  samples  consisting  of  only  dermis  and 
bA  or  dermis,  bA,  mA  and  bB,  respectively.  Although  lipid  content  and 
conductivity  values  for  blubber  are  similar  to  those  of  many  cetacean  species.  It 
appears  that  mahatee  insulative  quality  is  generally  poor  due  to  the  negating 
properties  of  the  skin  and  muscle  layers. 

This  research  was  funded  by  the  Florida  Department  of  Natural  Resources  and 
SeaWorid  of  Florida. 


PHYLCX3ENETIC  RELATIONSHIPS  OF  EXTANT  CETACEANS 
BASED  ON  MULTIPLE  DNA  SEQUENCE  DATA 
Milinkovitch,  M.C. 

Department  of  Biology,  Yale  University, 

P.O.Box  6666,  New  Haven,  CT  06511,  USA. 


DNA  sequence  analyses  of  two  mitochonijrial  ribosomal  gene 
segments  (12S  and  16S)  for  multiple  representatives  of  most 
major  groups  of  cetaceans  and  4  outgroups  recently  suggested 
that  Odontoceti  and  Mysticeti  did  not  have  long  Independent 
histories  (Milinkovitch  et  al.  1993).  In  particular,  the  sperm 
whales  (Phvseteroidea)  were  found  to  be  more  closely  related 
to  the  mysticetes  than  to  other  odontocetes.  Here,  we  further 
analyze  this  hypothesis  by  using  DNA  sequences  from  a  third 
mitochondrial  gene  segment,  the  cytochrome  b.  for  all  major 
groups  of  cetaceans  and  by  extending  the  12S  and  16S  DNA 
dataset.  The  three  gene  fragments  (1350  bp  per  species,  21 
cetacean  species  plus  multiple  outgroups)  support  the  baleen- 
sperm  whale  sister  relationship  we  proposed  previously  and 
provides  resolution  for  most  of  the  interfamily  relationships. 

The  implications  of  this  phylogenetic  hypothesis  for  rates  of 
evolution  and  morphological  homoplasy  are  discussed. 


DISTRIBUTION  AND  GROUP  SIZES  OF  THE  ATLANATA  SPOTTED 
DOLPHIN  (STENELLA  FRONTALIS)  IN  THE  GULF  OF  MEXICO 
Mills''^,  L.  R.,  Rademacher’,  K.,  Cowan^,  J.  H.,  and  Rogers',  C. 
'National  Marine  Fisheries  Service,  Southeast  Fisheries  Science 
Center,  P.  0.  Drawer  1207,  Pascagoula,  Mississippi  39568  and 
^University  of  South  Alabama,  University  Boulevard,  LSCB  25, 
Mobile,  AL  36688 


Opportunistic  sightings  of  the  Atlantic  spotted  dolphin  were 
recorded  by  trained  observers  over  a  four  year  period  (1988-1992) 
on  the  continental  shelf  in  the  Gulf  of  Mexico.  These  observations 
included  data  on  herd  size,  behavior,  depth,  sea  surface 
temperature,  time  of  year  and  position,  and  were  collected  during 
NMFS  resource  surveys  aboard  the  NOAA  ships  Oregon  II  and 
Chapman.  Analysis  of  the  data  revealed  a  weak  correlation  between 
depth  and  number  of  animals  sighted  with  the  majority  of  sightings 
(70%)  located  in  waters  less  than  55  meters  (x  =  59,  S.E.=4.1). 
No  significant  correlations  exist  between  sea  surface  temperature 
or  longitude  and  number  of  individuals  observed.  Herd  sizes  ranged 
from  1-65  individuals  per  sighting  (n  =  77)  and  the  mean  herd  size 
equaled  1 0  (S.E.  =  1 . 1 ).  There  was  a  marked  increase  of  sightings 
per  unit  effort  during  the  spring  months  (March  -  May).  Depth  or, 
perhaps,  bathymetry  may  influence  the  distribution  of  the  Atlantic 
spotted  dolphin.  This  report  represents  the  largest  database,  to 
date,  on  the  Atlantic  spotted  dolphin  in  the  Gulf  of  Mexico. 
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TWO  SPECIES  OF  "MIWKE  WHALE"  HAY  CONFOUND  WHALE  CONSERVATION 
Mitchell,  E.D. 

Natural  History  Huseuin  of  Los  Angeles  County,  900  Exposition 
81vd>,  Los  Angeles,  CA  90007 

The  vernacular  name  "rainke  whale”  is  a  whaler's  term  for 
the  smallest  North  Atlantic  rorqual,  B&l&enopter&  Acutoroa- 
trata  acutoroserata.  The  terra's  use  for  southern  hemisphere 
forms  dates  from  the  19608  when  small  rorquals  were  first 
commercially  exploited  in  that  area.  A  North  Pacific  sub¬ 
species,  nominally  S.  a.  davidaoni,  is  now  termed  the  minke 
whale.  There  is  evidence  of  a  third  unnamed  subspecies  of 
B.  acutorostrata  in  the  southern  hemisphere,  a  diminutive  or 
dwarf  minke  whale  differentiated  from  the  two  northern 
subspecies  by  biochemical,  genetic,  pi^entation,  morphomet¬ 
ric  and  other  data.  Catches  of  it  have  been  less  than  5%  of 
southern  hemisphere  "minke  whale"  commercial  takes. 

Current  discussions  of  research  and  commercial  whaling  of 
minke  whales  confuse  distinctions  between  two  species  of 
small  rorquals,  especially  in  comparisons  of  smaller  north¬ 
ern  populations  to  a  larger  southern  population  of  "minke 
whale".  The  abundant  southern  "rainke  whale"  with  no  vernac¬ 
ular  name  is  a  separate  parapatrie  species,  Balaenaptera 
bonaerenals ,  distinguished  from  B.  acutoroatrata  by  size, 
pigmentation,  biochemical  and  genetic  evidence  and  differ¬ 
ences  in  biological  parameter  values.  The  international 
Whaling  Commission’s  Schedule  formally  defines  for  manage¬ 
ment  purposes  "rainke  whale  (J.  acutoroatrata,  £.  bonaeren- 
sis)".  Rational  cetacean  conservation  requires  management 
of  clearly  defined  populations  and  taxonomic  entities. 
Future  research  or  commercial  exploitation  of  southern 
"rainke  whales"  will  not  be  rational  if  two  species  are 
managed  as  one.  In  a  fishery  taking  mainly  J.  bonaerenaxa, 
small  takes  of  the  much  less  abundant  B.  acutorostrata  could 
adversely  affect  its  population. 


AERIAL  SURVEYS  OF  HUMRSACK  WHALES  WINTERING  IN  HAWAIIAN  WATERS:  1993  RESJLTS 

Mobley,  Jr.,  J.R.\  Ferestell,  P.H.^,  Greiefendt,  R.^,  Brewn,  E.^,  Bowles,  A.^, 
Nofris,  T.^,  Smultee,  M.^ 

^  Univ.  of  Hawaii-West  Oahu,  96-043  Ala  Ike,  Pearl  City,  HI  967S2 
^  Pacific  Whale  Foundation,  101  N.  Kihei  Rd.,  Kihei,  HI  96753 
^  Ebasco  Envirorniental,  10900  HE  Sth  St,  Bellevue,  WA  98004 
^  Hubbs  Sea  World  Research  Inst.,  1700  South  Shores  Rd.,  San  Oiego  92109 
^  Moss  Landing  Marine  Laboratories,  Moss  Landing,  CA  95039 

Previous  shipboard  and  aerial  censk^es  of  humpback  whales  wintering  in  the  waters 
Surrounding  the  major  Hawaiian  islands  were  primarily  limited  to  nearshore  waters 
within  the  100-fathom  contour.  The  assumption  that  hunpbacks  were  nearly  exclusively 
found  in  these  depths  was  not  systematically  tested  until  this  effort.  Ouring  the 
1993  winter  season,  aerial  surveys  were  flown  along  north-south  transect  lines 
extending  7  ran  past  the  1,000  fsthom  isobath  in  each  direction  across  a  four-week 
period  from  Feb.  22  to  March  2S,  1993.  Each  area  was  surveyed  four  tines  at 
approximate  one-week  intervals  using  random  start  points.  Flights  were  performed 
using  two  Cessna  172  everwfng  aircraft,  each  outfitted  with  a  GPS  receiver  end  radar 
altimeter  in  addition  to  conventional  navigational  avionics.  Sightings  were 
made  by  two  observers,  one  on  each  side,  and  recorded  by  a  data  recorder. 

Distances  to  each  sighting  were  estimated  using  the  ratter  altimeter  and  hand-held 
cl inometers.  Location  data  was  acquired  directly  from  the  GPS.  Effort  by  depth 
Was  distributed  as  follows:  20. 2X,  43. 4X,  and  36. 4X  for  waters  within  the  100, 
lOOO,  end  1000«  fathom  isobaths  respectively. 

The  peak  sighting  rate  for  all  regions  combined  was  recorded  on  the  second  flight 
(March  15-16).  A  total  of  406  humpback  whale  pods  were  observed  across  all  flights 
with  an  average  of  1.68  whales  per  pod.  82X  of  the  these  sightings  occurred 
within  the  100  fathom  isobath,  with  16X  and  2X  occurring  within  the  1000  and 
1000'*'  fathom  areas  respectively.  These  represent  significant  departures  from 
expected  frequency  proportionate  t©  effort  tchi-sciuare(2)  *  960.1,  p<.001].  The 
fact  that  1SX  were  sighted  in  waters  greater  than  100  fathoms  suggests  that  previous 
cemus  attempts  may  have  under-estimated  the  wintering  p^lation.  Analysis  of 
encounter  rates  (whales/hr)  across  five  island  regions  showed  greatest  densities 
at  Penguin  Bank  (27.0).  followed  by  Four  Island  Region  (13.0),  Kauai/Niihau  (9.6), 

Big  Island  (3.8),  and  Oahu  (3.0). 


VARIATION  BETWEia^  SURVIVAL  RATES  OF  SEA 
OTTER  PUPS:  BIOLOGY  OR  METHODOLOGY? 

Monnett,  C.  and  Rotteman  L.  M. 

Enhydra  Research,  Homer,  AK  99603 

Differences  in  the  status  of  sea  otter 
populations  relative  to  their  prey  bases  could 
explain  recently  observed  higher  rates  of  pup 
survival  in  Alaska  versus  California.  However, 
differences  in  pup  survival  rates  between  Alaska 
and  California  could  also  be  due  to  variation  in 
other  biological  phenomena  or  to  differences  in 
the  assumptions  made  in  survival  rate  estimation. 

Data  from  radio-instrumented  sea  otters  in 
Prince  William  Sound  (1987-1991)  indicated  that 
63%-90%  of  the  pups  born  each  y©ar  survived  to 
weaning.  The  probability  of  survival  of  pups  in 
Alaska  was  found  to  vary  with  the  age  of  the 
pups,  the  age  of  the  mother  and  the  time  of  year 
of  birth. 

Assumptions  about  the  minimum  age  at  which 
pups  can  be  successfully  weaned,  as  applied  to 
analyses  of  telemetry  data,  have  varied  between 
studies  in  Alaska  and  California  (90  versus  150 
days,  respectively).  For  instrumented  sea  otter 
pups  in  Alaska,  no  correlation  existed  between 
the  pups'  ages  at  weaning  (if  >  89  days  old)  and 
the  probability  of  their  surviving  the  subsequent 
6  months.  Similar  data  from  California  is  needed 
before  comparisons  can  be  made  with  Alaska. 


DEVELOPING  A  CATEGORICAL  PHOTO-IDENTIFICATION  COMPUTER  SYSTEM 
Mizroch,  S.  A.^,  Wolman,  A.  A.  ^  and  Allen,  J. 

^NOAA,  MMFS,  AFSC,  National  Marine  Mammal  Laboratory,  Seattle,  MA  91115 
^College  of  the  Atlantic,  iar  Harbor,  ME  0<I609 

Lengitirlinal  studies  focus  an  Icng-term  identificaticn  ctf  individual  miiicals, 
sdtietimes  based  cn  discrete  differences  in  natural  Barkings.  With  «man  groups  of 
raiisals,  indivictials  can  senetimss  be  reco^iized  frm  hard-to-quantify 
characteristics,  such  as  a  person's  edaility  to  recoquze  fac»s.  With  larger 
grexps  of  animals,  categorical  systems  of  recogniz^dDle  features  can  help  idaitify 
large  ni^Ders  of  individuals  quickly.  We  describe  the  exxilutiai,  testing  and 
refinement  of  a  categorically-based  catputerized  photo^aphlc  system  used  to 
identify  hLii|±ack  vhales  based  cn  photographs  of  their  tail  flukes. 

A  set  of  54  fluke  pattern  types  was  developed  based  cn  categorical  criteria 
and  patterns  seen  in  existing  photo-idaitificaticn  catalogs.  A  reference  set  of 
25  fluke  photogr^hs  (representing  23  inciividual  vhales)  used  for  a  series  <rf 
tests  of  25  independent  readers.  The  14-sector  Balccnb/Katcna  fluke  map  vas 
reckiced  to  10  sectors  for  the  tests.  The  prototype  system  also  included  a 
category  for  using  ratios  of  cotmts  of  points  cn  the  trailing  edge  of  each  fluke. 

The  prototype  system  vas  presmited  for  exaluaticn  at  a  hmphack  vhale  photo-lD 
vaorkahep  in  ^iril  1^6.  Based  cn  work^icp  results  and  further  tests,  the  patterns 
were  reckiced  to  36  types  and  the  ID-sector  fluke  m^  was  restored  to  the  <->rigirvti 
14-sectors.  The  category  based  cn  counts  ctf  trailing  edge  points  vas  anitted,  die 
to  reader  Inccnsistency,  and  a  category  based  cn  medial  notch  shape  vas  added. 

In  1991,  patterns  used  for  die  9,300  photographs  in  the  North  Pacific  database 
were  evaluated  and  error-checked.  Thirteen  "^hite  trailing  edge"  patteois  vare 
orntted  and  8  "miscellaneaus"  patterns  vare  added,  for  a  total  of  31  types. 

For  very-to-moderately  distinctive  animals,  carputer-assisted  matching 
produced  matches  after  cc^aarisen  vd.th  1-2%  of  the  database.  For  inlividjals  vath 
few  ciistinctive  features,  matches  vare  fond  after  cemparisen  with  about  31  total. 


OBSERVATIONS  ON  BEHAVIOR  AND  ECOLOGY  OF  BOTTLENOSE  DOLPHINS, 
TURSIOPS  TRUNCATUS .  IN  THE  ESTUARY  OF  THE  PATOS  LAGOON,  SOUTHERN 
BRAZIL. 

Holler,  L.;  Secchi,  E.;  Greig,  A.;  Zerbini,  A.;  Dalla  Rosa,  L. 
and  Barcellos,  L. 

Museu  OceanogrAfico  'Prof.  EliAzer  de  Carvalho  Rios',  C. P.379  Rio 
Grande  RS  96500-970,  Brasil.  E-mail:  MueeuSbrfurg.bitnet 

Between  May  1992  and  June  1993,  23  boat-based  surveys  were 
conducted  over  2751™^  in  Patos  Lagoon  (32®S,  52®W)  estuary, 

southern  Brazil,  in  order  to  study  the  ocurrence  and  activity 
patterns  of  bottlenose  dolphins. 

Throughout  the  year,  dolphins  were  most  frequently  observed 
close  to  the  estuary  mouth.  According  to  the  abundance  of 
potential  prey  and  physiographic  features,  they  showed  distinct 
activities  in  different  places.  They  usually  travelled  in  waters 
deeper  than  6m,  following  a  depth  contour  characterized  by  a 
steep  slope  (3  to  6m)  or  in  the  harbour  channel  about  14m  deep. 
They  fed  in  waters  varying  from  2  to  22m  of  depth,  presenting 
different  patterns  of  surface  behavior  which  depended  on  the  prey 
species  taken.  During  summer  and  fall  they  often  hunted  mullets, 
Mug 11  platanuB.  in  waters  shallower  than  6ra  and,  during  winter 
and  spring  they  preyed  mainly  on  bottom  fishes  in  the  channel, 
where  also  travel  feeding  occurred.  Socialization  was  common  in 
shallow  as  well  as  in  deep  waters  and  resting  was  observed 
primarily  in  shallow  protected  areas. 

Based  on  direct  counts  an  estimated  maximum  number  of  42 
(a«0.05)  bottlenose  dolphins  used  simultaneously  the  estuary.  A 
catalogue  of  photoidentif led  animals  was  cc^mvenced  with  a  total 
of  31  individuals  recognized.  Frequent  resightings  of  several 
specimens  suggest  a  permanent  residence. 


RESPDIATION  AND  SWIM  RATES  OF  A  STRANDED  RISSaS  CALF 
Montafio,  L.A.  T.D.  Sparks 

Marine  M^imaJ  Research  Pro^^,  Texas  A&M  University  at  Galveston,  4700  Avenue 
U,  Building  303,  Galveston.  TX  77551-5923 

A  female  Risso's  dolphin  (Grtmpus  griseas)  calf  sodded  on  Padre  Island,  TX  on  April 
24, 1993.  The  animal  is  only  one  of  three  known  strandings  of  Risso’s  dolphin  along 
the  Texas  coast  since  1980,  and  the  only  known  live  calf  to  be  recov^ed.  It  was 
recovered  by  the  Texas  K^ne  Mmmal  Stranding  Network,  and  stabilized  at  the  Texas 
State  Aquarium.  Oxpus  Chrisii.  TX.  The  calf  was  subsequently  transported  to  Sea 
World  of  Texas.  UpcNi  arrival,  the  calf  weighed  approximately  25  kg  at  a  length  of  1.3 
m.  Because  of  the  prince  of  fetal  folds  and  hau*  follicles  along  the  rostrum,  the  calf  was 
determined  to  be  3-5  weeks  old.  By  July  1993,  she  weighed  55  kg.  The  purpose  of  our 
study  is  to  track  the  behavioral  development  of  this  young  dolphin  in  the  absence  of 
conq)ecifics.  Recordiiigs  were  collect^  via  a  Caron  LI  Hi8  video  camera  and  a  Brtiel 
and  hyctophone  (type  8104)  and  ch^e  ampliner  (type  2635).  Prelimmary 
analyses  consist^  of  five  retyDrchf^  days  (Trips:  B-F)  from  April  -  July  1993.  ^h 
recording  day  consisted  of  four-one  hoiu-  sessions:  midnight,  dawn.  noon,  and  dusk. 
Fifteen  minute  subsets  of  each  session  were  used  for  preliminary  data  dialyses.  ANOVA 
of  Inter-Blow-Intervals  (IBI)  resulted  in  a  significant  difference  between  Time  of  I^y 
(TOD;  p  =  .0005).  Trip  (p  <  .0001),  and  TOD  by  Trip  (p  <  .0001).  Mean  IBI  from 
TOD  by  Trip  ranged  from  8.9  - 18.3  sec.  Blow  rates  (BR)  were  csdculaied  for  each 
session.  Swim  rates  (SR)  were  also  calculated  by  recording  the  distance  swum 
(circumference)  along  the  edge  of  a  pool  (r  =  3.04  m)  for  each  session.  Kruskal-Wallis 
tests  indicated  a  significant  difference  in  BRs  across  Trips  (p  s  .0379),  yet  no  signific^t 
(tifference  across  TOD  (p  =  .7021).  No  significant  differences  m  SRs  across  TOD  (p  = 

.  1725)  or  across  Trips  (p  =  .4827)  were  detected.  PreUminary  analyses  indicated  a 
{X)sitive  relalicmship  between  SR  and  BR,  with  ranges  of  0.29  •  0.93  m/sec,  and  3.3  • 

6.4  blowsMihi,  respectively.  Further  data  analysis  of  this  rare  occurrence  wiU  allow  for 
a  more  det^led  description  of  physiolc^ical,  acoustic,  and  behavioral  development 
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THE  ECOLOGICAL  IMPACT  IN  PILOT  WHALES  PRODUCED  BY  BOATS 

Montero,  R.(1),  Martin,  V.(2),  HalmlicIt-Boran,  J.,  Halmlich-Boran,  S.  (3). 

(1)  Grupo  CatolAsIco  da  Canatiaa.  C/  Plo  Baroja  n*2.  SIC  da  Tanatifa. 

(2)  Grupo  CatolPgico  da  Canartaa.  Cl  Rambla  Ganaral  Franca  n*  S3,  SIC  da  Tanarifa. 

(3)  Dapartamanto  da  Zodogfa,  Univanidad  da  Cambndga,  Inglatarra. 


Tha  praaanca  of  a  raaidant  papulation  of  ahort-flnnod  pilot  wfialo  OfoPfcapAala 
mterorhynehut  naar  of  tna  SW  eoaat  of  tha  Tanarifa  iaiand,  haa  provokad  tha 
prollforation  of  whalo-watchars  boata. 

Tha  aim  of  thia  atudy  waa  to  datarmlnata  tha  araa  of  diatribubon-and  aroa  uaa,  aa 
alao  tha  acological  impact  in  pilot  whalaa  producod  by  thaaa  boata. 

Thia  program  waa  carrtod  out  from  Juna  to  Dacambor  of  1 8S2.  Tha  diatrlbution  araa 
waa  dlvMad  m  high,  madhim  and  low  uaa  aubaraoa  in  funtion  of  both  tha  numbar  of 
ancuontora  and  tranaacta  wa  mada,  obaarving  aignificativa  ditfarancaa  in  tha  maan 
daphta  (Kruakal-Wallia  H  •  9.021  df  >  2  p  >  0.01).  Tha  analyaia  of  tha  monthly 
vanabon  of  tha  aighbng  rata  (SPUE)  ahowod  a  high  numbar  of  ancuontara  among  July 
and  Octobar  (Krtiakal-waiba  H  •  2.98  df  •  7  p  •  0.05). 

Tha  analyaia  of  bia  raoplratory  intanrala  ahow  dlfforancaa  in  btoir  longht  in  ralabon 
to  bia  praaanca  of  abaonca  of  boata. 


UNPRECEDENTED  SUCCESSFUL  REHABILITATION  OF 
AN  ORPHANED  ANTILLEAN  MANATEE  (TR/CHECHUS 
MANATUS  MANATUS)  IN  THE  NORTHEASTERN 
CARIBBEAN 

Moore,  D.  P.  and  Mignucci-Giannoni,  A.  A. 

Caribbean  Stranding  Network,  Box  908,  Lajas,  PR  00667 

Successful  rescue  and  rehabilitation  of  manatees  in  Florida 
has  occurred  for  several  years,  however,  when  a  one  week  old 
manatee  calf  stranded  in  1991  in  a  sewer  canal  in  Puerto  Rico, 
the  Caribbean  Stranding  Network  successfully  attempted  the 
first  rescue,  rehabilitation,  and  release  of  a  manatee  in  the 
Northeastern  Caribbean.  The  male  manatee  became  a  catalyst 
for  the  collection  of  essendal  scientific  information  regarding 
blood  analysis  (biochemistries  and  complete  blood  counts), 
immunoglobulin  studies  via  eletrophoresis,  morphometries, 
diet,  behavior,  and  effective  therapeutic  protocols.  In  addition, 
his  rescue  served  as  a  launch  for  funher  data  collections  (blood 
and  morphometries)  of  the  native  manatees  in  the  waters 
surrounding  Puerto  Rico. 


THE  SURVIVAL  AND  MOVEMENT  OF  REHABILITATED  HARBOR 
SEAL  PUPS 

Morgan,  L.,  Hanni,  K.  and  S.  Allen 

The  Marine  Mammal  (Tenter,  Marin  Headlands,  GGNRA,  Sausalito,  CA 
94965 


The  Marine  Mammal  Center  recovers,  rehabilitates  and  releases  stranded 
marine  mammals  along  the  central  and  northern  California  coast.  In  this 
study  rehabilitated  harbor  seal  pups  were  tracked  utilizing  flippCT  mounted 
radio  tags.  Nine  seals  in  both  1991  and  1992  (n=18)  were  studied  to  evaluate 
their  post  release  survival.  Seals  were  monitoi^  using  stationary  field 
receivers,  aerial  overflights,  and  shore  based  observers.  At  least  7  of  the  18 
seals  survived  the  first  100  days  after  release,  of  these,  5  seals  returned  to  the 
release  site  at  least  160  days  following  release.  The  longest  period  of  time  an 
individual  seal  was  tracked  following  release  was  186  days.  Only  one  seal 
was  found  dead  (60  days  after  release). 

Five  seals  were  relocated  at  locations  other  than  the  release  site.  Of  these 
the  furthest  distance  fiom  release  to  resight  was  175  km  (88  days  after 
release).  There  was  variation  in  individual  behavior;  one  seal  left  the  release 
site  after  7  days  and  was  not  located  again,  while  another  seal  was  recorded  at 
the  release  site  for  30  consecutive  days  before  leaving.  Based  on  survival 
after  160  days,  these  results  indicate  that  at  least  28%  of  rehabilimted  hpbor 
seals  over  tltis  two  year  period  were  able  to  sucessfully  return  to  the  wild. 
This  relocation  rate  is  an  inquovement  over  visual  resightings  which  only 
accounted  for  12%  of  relea^  harbor  seals. 


DETERMINATION  OF  HEALTH  AND  STATUS  OF  CAPTIVE  AND 
SEMICAPTIVE  ANTILLEAN  MANATEES,  TRICHECHUS  MANATUS 
MANATUS,  IN  COLOMBIA 
Monioya-Ospini.  R.  A*  and  Mignucci-Giannoni,  A.  A. 

Caribbean  Stranding  Network,  Department  of  Marine  Sciences,  University  of  Puerto  Rico, 
P.O.  Box  908  Lajas,  Puerto  Rico  00667 


No  systematic  surveys  of  Antillean  maiutee,  Trichechus  manatus  manatus,  have  been 
conducted  in  Colombia.  This  species  is  in  danger  of  extinction  in  this  country  primarily 
because  of  hunting.  Since  1989,  Caribbean  Stranding  Network's  (CSN)  participants  have 
been  involved  in  the  rescue  of  manatees,  creating  three  protected  semi-captive  colonies  in 
artificial  lakes  where  the  animals  are  safe  from  poaching  in  Colombia.  A  necessity  exists 
for  basic  information  about  manatee  hematology  to  improve  the  husbandry  of  these  and 
other  Colombian  manatee  populations.  The  assessment  of  the  status  and  health  of  the  semi- 
cajnive  manatee  population  was  conducted  between  21  June  and  8  July  1992.  Interviews 
relating  to  the  capmre  of  the  manatee,  external  examination,  morphometries  and  blood 
samples  were  taken  from  21  semi-captive  or  captive  manatees  according  to  the  standard 
methodology  from  the  Fish  and  Wildlife  Service's  Forensic  Laboratory  and  Sirenia  ProjecL 
Twenty  three  different  serum  chemicals  (liver,  muscle  and  kidney  associated  enzymes, 
bilirubin,  glucose,  lipids,  pancreatic  enzymes,  proteins  and  electrolytes)  were  analyzed.  The 
reference  ranges  for  the  serum  chemical  values  were  determined  using  Dixon  statistical  test 
with  a  95%  confidence  level.  External  examination  and  results  of  blood  analysis  revealed 
that  most  of  the  manatees  were  in  good  health,  except  for  an  animal  kept  at  the  Bananquilla 
Zoo  since  August  1989.  This  animal  probably  presents  decreased  osteoblastic  activity  and 
inbalance  of  electrolytes  given  by  low  values  of  sodium  and  low  normal  values  of  amylase. 
This  condition  is  probably  due  to  a  deficient  nutrition  and  an  unhealthy  environment. 
Moreover,  the  animal  is  confmed  in  a  small  shallow  pool  unable  to  swim  and  properly 
grow.  According  to  these  results,  the  immediate  move  of  this  animal  to  one  of  the  CSN- 
sponsored  semi-captive  colonies  was  recommended.  Probably,  the  best  indication  of  the 
excellent  conditions  of  space,  nutrition,  and  protection  of  the  established  semicaptive 
colonies  was  the  birth  of  two  manatees  in  two  of  the  colonies  during  the  summer  of  1992. 


WHISTLES  PRODUCED  BY  COMMON  DOLPHINS  FROM  THE 
SOUTHERN  CAUFORNIA  BIGHT 
Moore,  Sue  E.  and  Ridgway,  Sam  H. 

SAIC,  Maritime  Services  Division,  San  Diego,  CA  92107 
NCCOSC,  RDT&E  Division,  San  Diego.  CA  92152-5000 

A  t(3tal  of  5,291  vvhisties  produced  by  common  doiphins, 
Delphinus  delphis,  from  the  Southern  California  Bight  were 
anaiyzed  by  digitai  processing  of  spectrograms  and 
categorized  to  eight  whistle-types,  four  of  which  comprised 
over  97%  of  any  sample.  The  eight  whistle-types  were  similar 
to,  but  not  Inclusive  of  all,  whistle  contours  previously  reported 
for  common  dolphins  offshore  California,  indicating  that  the 
whistle  repertoire  for  the  species  is  larger  than  that  reported 
here.  The  authenticity  of  the  whistle-types  is  supported  by  their 
occun-ence  in  each  of  four  recording  contexts,  although 
proportions  of  the  dominant  four  whistles  varied  among 
contexts.  Because  the  common  dolphin  whistles  described 
here  were  not  individual-specific  nor  context-specific,  they 
seem  best  characterized  as  a  portion  of  either  a  graded  series 
or  regional  dialect  repertoire. 


AN  UNRECORDED  COLONY  OF  STELLER'S  SEA  UONS  NEAR  FORT  ROSS, 

CALIFORNIA 

Mortenson,  Joseph 

Box  194,  Bodega,  CA  94922 


Sea  Lion  Rocks  (Lai.  38®30’  O^W,  L(»g.  I23®15'40"N),  2  km  west  of  Fort  Ross, 
California,  form  an  unrecorded  Steller  sea  lion  rest  area  and  rookery.  Although  state 
parks  rangers  and  local  residents  have  Imig  known  that  sea  lions  haul  out  rxi  these  rocks, 
no  one  appears  to  have  realized  that  the  rocks  were  also  a  rookery  for  the  endangered 
Steller  sea  linn.  The  rocks  are  not  photographed  or  counted  during  the  annual  California 
Fidi  and  Game  census,  nor  were  they  included  in  Loughlin.  Perlov,  and  Vladimirov’s 
(1992)summary  of  world  Steller  population.  Four  previous  censuses,  the  latest  in 
1982,  have  recorded  Steller  sea  Ikms  at  Fort  Ross  Reef,  which  lies  3.5  kro  to  the 
southeast.  No  Stellers  were  observed  on  the  Reef  during  the  present  study. 

Both  Steller  sea  lions  and  California  sea  lions  visit  the  Sea  Lion  Rocks.  The  numbers 
of  Steller  sea  lions  vary  with  sea  conditions  and  averaged  17.8  during  the  three  years  of 
observations  reported  here.  The  highest  count  of  Steller  sea  lions  was  28;  die  maximum 
number  of  pups  counted  was  14.  However,  since  it  is  not  possible  to  accurately  count 
rafting  ammals,  the  maximum  recorded  and  average  calculated  values  may  be 
underestimates.  Also,  under  very  calm  sea  conditions,  Stellers  haul  out  on  the  lower 
face  of  South  Sea  Lion  Rock,  which  is  only  partly  visible  to  the  obs^er  on  the  sea 
ledges.  Counts  of  this  rock  in  mild  weather  can  be  difficult,  and  may  also  be 
underestimates. 

There  is  little  variation  in  Steller  numbers  ovk?  the  year  compared  to  that  to  California 
sea  iimis.  The  number  of  California  sea  lions  recorded  grew  nevly  twentyfold  during  the 
three  years  of  observations,  reaching  a  maximum  of  463  in  June  1 993.  However,  high 
□umbers  of  Califomias  are  seen  only  in  late  spring  and  early  summer.  Many  of  the 
California  sea  lions  are  small  animals,  and  their  presence  at  Fort  Ross  seems  to  be 
linked  with  the  El  Nino.  Ehuing  most  counts  at  Fort  Ross,  no  Califomias  were  visible. 
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OCCURRENCE  OF  NORTH  ATLANTIC  RIGHT  WHALES  fEUBALAENA 
GI  ACIALIS)  IN  RELATION  TO  GEOPHYSICAL  FEATURES  OF  THE 
SCOTIAN  SHELF 

Moses,  Elizabeth  and  John  T.  Fhui 

Dept,  erf  Forestry  and  Wildlife  Management.  University  of 

Massachusetts.  Amherst.  MA.  01003 

The  Right  Whale  Recovery  Plan  lists  as  one  of  Its  main  objectives  the 
"identiOcation  and  protection  of  habitats  essential  to  the  survival  of 
the  northern  ri^t  whale".  It  Is  stdl  unlmown  where  some  portions  of 
the  population  migrate  during  the  winter  and  new  genetU:  evidence 
Indicates  an  additional  summerh^  ground,  possibly  near  Greenland. 
Durh^  the  summer  and  earty  fall,  r^t  whales  are  concentrated  In  the 
Gulf  of  Maine,  in  the  Bay  erf  Fun^.  and  on  the  Nova  Scotian  shelf  near 
Browns  and  Recaro  Bmiks. 

Methodology  for  this  stucty  Involves  plotting  r^ht  whale  sightings 
data,  sea  surface  temperature  (NASA  JPL  data  In  18km^  pixels, 
monthly  from  1978-86).  bathymetry,  and  currents  in  overlaying 
coverages  using  the  ARC/INFO  progr^n.  This  analysis  will  look  for 
broad  seasonal  patterns:  the  sittings  database  is  accurate  to  one 
square  nautical  mile.  Multivariate  discriminant  ana^is  will 
determine  if  there  Is  a  statistically  significant  relationship  between 
where  right  whales  are  found  and  concurrent  geophysical  features. 

By  lookli^  at  intensive  areas  of  known  occurrence  such  as  the 
Browns/ Baccaro  Banks  regkm.  we  can  use  the  discriminant  function 
to  classify  right  whale  habitat  and  predict  the  likelihood  of  right  whale 
habitation  In  uninv^tlgated  areas  <rf  the  northwest  Atlantic.  The 
result  of  this  study  wUl  allow  us  to  incorporate  factors  such  as  food 
production  and  o&er  biotic  activity  mto  a  GIS  system  to  determine 
environmental  changes  that  miluence  right  whale  occurrence. 

Suf^rted  in  pju-t  by  NOAA/NMFS/CMER  at  UMass. 


D'lDEPENDENT  FORAGING  BY  RECENTLY  WEANED  HARBOUR  SEAL  PUPS 
Mudbett,  M.M.C.‘  and  Bowen,  W-D.^*^ 

‘Department  of  Biolc^,  D^housie  University.  Hidifax,  N.S.  Cauda  B3H  4J1  and 
^Be^ord  Institute  of  Oceanography,  Dartmouth,  NS,  Canada  B2Y  4A2 

The  devdopOKat  of  indepewtem  foraging  is  a  audal  part  of  the  transitioo 
between  lactadon  and  tnAygndent  feeding.  EfEident  divii^  and  foragiiig  skills  are 
for  pig)  survival  eqiedally  during  the  early  stages  (rf  foe  Ufe  cyde.  We 
monitored  di^es  in  body  and  foe  omec  <rf  foraging  activity  of  recently  weaned 

hatbour  seal  pigs,  Phnea  vimiina-  from  June  7  to  July  23,  1993,  oa  Sable  Island, 
Known  age  pifos  were  captioed,  wdghed  and  bled  to  assess  foe  opadty  of 
blood  serum  at  weaning,  and  rectqxured  at  7-10  d  intervals  for  an  adfotional  34  week 
penod.  Time  depth  reoordeR  were  attached  to  8  piqK  shortly  after  weaning  and 
removed  21  to  29  d  post-weamng.  Dive  behaviour  was  recorded  for  an  average  of  213 
1 15  days  wifo  total  numher  erf  dives  ranging  between  4254  and  7724.  Mean  dive 
duration  was  1.75  min  at  5  d  post-weaning  (dpw)  increasing  to  124  at  21  dpw.  Mean 
dive  (kpQx  was  13.17  ±  7.d0  m  with  a  maximum  of  51  m.  Bottom  time  also  showed 
an  increase  from  0.94  min  at  3  to  U  min  at  21  (^.  while  surface  time  decreased 
from  145  min  to  1.79  nun  over  foe  same  interval.  Despite  the  diving/fotaging  activity, 
pups  lost  on  average  11%  erf  their  weanii^  imss  over  a  25  d  period,  thus  suggesting 
that  foe  amount  of  food  cemsumed  dining  this  period  is  not  sufficient  to  offset  the  costs 
of  initial  foraging  activity.  The  diving  bduviour  of  harbour  sol  piq)s  resembles  that 
(rf  female  harboiff  serUs  dinii^  foe  initial  stages  of  lactadon,  idthough  in  a  smaller 
scale,  suggesting  that  foe  pups  have  foe  same  physiological  oonstraints  to  diving  and 
finraging  activitl^  as  adult  females.  CHvoi  foe  fact  that  a  similar  patton  had  also  been 
fixated  for  nerfoem  sed  piqK,  Mimunya  Miyustirostris.  we  suggest  that  foe 

diving  bdiavioiir  and  forcing  rMIIs  of  young  pfoodds  already  reflect  foe  physiological 
constraints  of  each  ^edes. 


DETERMINATION  BLUBBER  AND  SERUM  ORGANOCHLCmiNE  LEVELS  IN 
DISEASED  A>®  HEALTHY  JUVINILE  NORUffiRN  ELEPHANT  SEALS 
(UIROUNGA  AmUlSTIROSTRJS) 

Newman,  J.  W. ,  Vedder,  J.,  Beckmen,  K.*  and  Jannan,  W.M. 

Joseph  M.  Long  Marine  Laboratory,  Institute  of  Marine  Sciences,  University  of 
Caiifomia  Santa  Cruz,  100  Shaffer  Rd.,  Santa  Cruz,  CA,  95060 
*The  Marine  Mammal  Center.  Marin  H^dlands,  Golden  Gate  National  Recreation 
Ai^  Sausalito,  CA,  94965 

Organochlorine  (OC)  levels  were  m^sured  in  adipose  biopsies  (-10  mg)  and  serum 
(-2  ml)  from  y^ling  northern  el^hant  seals  (Mirounga  anguistiro^is)  during  the 
inv^gation  (rf  a  dun  disuse  which  effects  jtiverules  in  the  Calrfomia  population.  The 
andytical  proo^ur^  utilized  were  scaled  down  modifleations  of  accepted  methods  and 
withstood  rigorous  QA/QC  validations.  Documentation  of  the  usefulness  of 
exceedingly  small  sample  sizes  for  the  stufy  of  wild  populations  was  a  primary  goal  of 
this  phase  of  the  investigation. 

S^pl^  were  collected  from  fasting  juvenile  during  the  1992  ^hng  molt.  H^thy 
individuals,  nine  female  and  five  mal^,  were  ^mpled  at  the  Aflo  Nuevo.  CA  rocricery 
while  disused  infoviduals.  six  female  and  four  males,  were  sampled  during 
rehabilitation  at  The  M^ne  K&mmal  Center. 

OCs  deerrased  in  all  animals  in  the  order  DDTs  >  PCBs  >  Chlordan^.  IDDTs:I 
PCBs  were  3:1  and  2:1  for  blubber  and  senun  r^)ectiveiy.  £DDTs:IChJordanes  were 
8;  1  in  either  matrix.  The  geometric  means  for  IDDTs  in  the  disused  vs.  the  control 
groups  were  1460  and  695  ug/wet  kg  r^iectively  in  the  blubber  and  40.7  and  10.4 
ug/wet  kg  respectively  in  the  serum.  No  gender  related  trends  were  observed. 

Adipose  tissue  CX  levels  were  positively  correlated  with  serum  aincentrations 
(K=  0.679,  Z=4.19;  p  <  0.01).  Adipose  OC  concentrations  in  disused  and  healthy 
seals  could  not  be  differentiated  by  Mann-Whitney  U-t^  (p  >  0.05).  Serum  OC 
concentrations,  however,  showed  very  significant  difference  (p  <  0.005). 


DEVELOPMENT  OF  DIVING  BEHAVIOR  OF  WEDDELL  SEAL 
(LEPTONYCHOTES  WEDDELill)  PUPS. 

Moss,  J.  M. 

Institute  of  Marine  Science,  University  of  Maska.  Fairbanks,  AK  99775 


During  the  austral  spring  and  summer  of  1992-1993,  at  McMurdo  Sound, 
Antarctica,  17  Weddell  seal  pups  and  8  yearlings  were  outfitted  with  time  depth 
recorders  (TDRs)  to  monitor  the  development  of  diving  behavior  as  age 
increased.  Pups  between  the  ages  of  2  and  1 4  weeks  carried  TDRs  biweekly  for 
3  day  periods,  while  yearlings  carried  TDRs  once  for  a  period  of  5  days.  To  track 
dive  behavior  throughout  the  fall  and  winter,  0.5  watt  Satellite-linked  time  depth 
recorders  (SLTDRs)  were  deployed  on  7  pups.  TDR  and  SLTDR  dive  data  were 
combined  when  possible,  yielding  dive  records  up  to  9  months  in  length  for 
pups.  Only  dives  greater  than  1 2  meters  deep  were  analyzed.  Pups  began  to 
dive  within  their  first  2  weeks,  and  the  number  of  dives  per  day,  the  mean  dive 
duration  and  depth,  and  the  maximum  depth  and  duration  of  dives  per  day 
increased  significantly  as  the  pups  aged.  During  their  first  14  weeks,  pup  dives 
increased  on  average  5.85  meters  and  22  seconds  a  week,  and  reached  depths 
and  durations  approximately  half  that  of  yearlings.  Pup  diving  frequency 
iricreased  weekly  by  approximately  3  dives  a  day.  and  in  late  summer,  surpassed 
that  of  the  yearlings  tagged  in  spring.  Maximum  diving  ability  of  the  pups  was 
determined  from  the  deepest  and  longest  dives  in  each  day.  Maximum  duration 
of  pup  dives  increased  by  an  average  of  55  seconds  per  week  between  the  ages 
of  2  and  14  weeks,  and  peaked  at  approximately  10  minutes.  Yearling  maximum 
durations  averaged  about  18  minutes.  Maximum  depth  records  were  augmented 
with  SLTDR  data  and  revealed  a  steady  increase  in  depth  of  dives  by  almost  14m 
a  week  throughout  the  length  of  the  record.  Pups  diving  in  the  fall  occasionaily 
dove  deeper  than  did  the  yearlings.  These  results  show  that  Weddell  seal  pups 
are  able  to  dive  soon  after  birth,  and  do  so  as  frequently  as  yearltngs  by  the  time 
they  are  2  months  old.  Yet,  the  pup's  ability  to  dive  to  depth  approaches  that  of 
yearlings  sooner  than  does  their  ability  to  remain  submerged,  suggesting  that 
pup  diving  behavior  is  more  limited  by  duration  than  by  depth  constraints. 


OCCURRENCE.  BEHAVIOR  AND  GROUP  SIZE  OF  MINKE  WHALES  IN  CAPE 
COD  AND  MASSACHUSETTS  BAYS 
Muiphy,  M.A. 

Cetacean  Research  Program,  Center  for  Coa^  Studies,  Provincetown,  Mass.  02657 

Sigluing  data  from  a  total  of  10,249  cniises  from  commercial  whalewatchii^  and 
research  vessels  were  used  to  examine  temporal  occurrence,  behavior  and  group 
characteristics  of  raitdee  whales,  Balaenoptera  acutorostrata,  for  the  years  1979-1992 
in  Massachusetts  and  Cape  Cod  Bays  (an  area  in  which  this  species  has  been  previously 
unstudied). 

A  total  of  6,266  minke  whale  sightings  were  made  during  the  study  period,  with 
si^uficam  inter-year  variation  Miidies  were  commonly  observed  between  March  and 
October  and  in  some  years  were  seen  as  late  as  December.  The  data  indicate  a  distinct 
peak  in  abundance  between  July  and  September  with  minkes  becoming  scarce  or  absent 
during  autumn  and  winter.  This  general  pattern  of  occurrence  is  similar  to  that  reponed 
for  other  faigh-Iatitude  minke  populations  and  may  reflect  a  migration  of  most  minke 
whales  to  lower  latitudes  during  the  winter. 

Only  three  calves  were  sighted  during  this  study,  suggesting  either  that  mi^s  wean 
their  calves  prior  to  arrival  on  the  feeding  grounds  or  that  populations  exhibit 
segregation  by  maturational  or  reproductive  class.  Observed  group  size  frequency  was: 
singletons  (95.4%  of  sightings),  pairs  (3.8%),  and  trios  (0.8%).  With  the  exception  of 
a  single  ^up  of  five  whales,  no  associated  groups  larger  than  three  were  observed 
Surface  feeding  was  rarely  observed  (0.4%  of  sightings),  as  was  breaching  (0.7%  of 
sightings);  curious  approaches  to  vessels  constituted  1 .5%  of  sightings.  Overall,  the  data 
from  this  study  area  are  generally  similar  to  those  reported  for  minkes  from  the  faigh- 
laiitude  regions  (rf  other  oceans. 


ECHOLOCATION  BY  KILLER  WHALES  (QRCINUS _ QRCA)  WHILE  IN 

PURSUIT  OF  LIVE  FISH 

Newman,  Kelly  and  Markowitz,  Hal 

Department  of  Biology,  San  Francisco  state  university,  San 
Francisco  CA  94132 


Echolocation  use  by  cetaceans  has  been  postulated  to  be 
functional  in  a  natural  ^vironment,  but  might  not  be  used 
as  frecjuently  in  a  captive  setting  where  the  water  is  clear 
and  the  whales  are  hand-fed.  The  object  of  this  study  was  to 
see  if  captive  nrrinna  area  used  echolocation  when  presented 
with  live  fish,  we  fed  live  coho  salmon  (Onphnrhvnchua 
iciantrh)  to  two  captive  killer  whales  at  Marine  world 
Africa,  U.S.A.,  Vallejo,  CA.  The  experiment  was  videotaped 
and  recorded  on  a  high  frequency  Racal  4D  store  four-track 
tape  machine  at  30  inches  per  second.  A  hydrophone  array, 
ccxisisting  of  a  5&K  8104,  a  B&K  8105  and  a  Magnavox,  was 
used  to  receive  the  sounds.  Recordings  of  echolocation 
clicks  were  slowed  down  and  analyzed  with  a  Kay  Elemetrics 
DSP  5500  Sonagraph  and  a  MacAdios  sound  analyis  program. 

Results  of  this  study  demonstrate  that  captive  killer 
whales  will  pursue,  capture,  and  eat  live  fish.  The  whales 
in  this  study  used  echolocation  while  in  pursuit  of  fish,  as 
well  as  at  other  times.  Preliminary  analyses  of  echolocation 
clicks  reveal  ^ectral  energy  up  to  80  kilcrfiert*. 
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LISTERIA  WANOVn  INFECTION  IN  FIVE  FHOOD  PUPS 
Necse,  A.^,  Beckmen,  K.^,  Lowenstine,  L.’,  Jang,  S.^ 

^College  of  Vet  Med.,  Univ.  of  Geotgia,  Athens,  GA,  ^The  Marine  Mammal 
Center,  SausaUto,  CA  and  ^School  of  Vet  Med,  Univ.  of  California,  Davis,  CA 


Usteria  iaincmii  has  been  isolated  post  mortem  from  3  Pacific  harbor  seals 
(PJiocfl  vitulim  richardsi)  and  a  northern  elephant  seal  (Mirounga 
angustirostris)  and  ante  mortem  from  a  harbor  seal  at  The  Marine  Mammal 
Center  since  1990. 

Case  1:  a  10  day  old  harbor  seal  developed  severe  secretory  diarrhea  and  died 
9  days  later  of  £.  coU  septicemia  with  suppurative  omphalitis  from  which  L. 
ivanovii  and  Enterococcus  zymogens  were  cultured.  The  pup  also  had  hepatic 
and  adrenal  necrosis  attributable  to  herpes  virus.  Case  2:  a  bone  sequestrum  was 
surgically  removed  from  a  harbor  seal  pup  with  a  draining  tract  in  the  tarsus 
and  L.  wunooii  was  isolated  in  pure  culture.  The  animal  was  released  3  months 
later  after  debridment  and  treatment  with  enrofloxacin.  Case  3:  a  4  day  old 
harbor  seal  was  euthanatized  due  to  a  lack  of  deep  pain  sensation  in  the  rear 
flippers.  L  ivanorrii  and  £.  coU  were  isolated  from  multiple  tissues.  Case  4:  a  2 
month  old  weaner  northern  elephant  seal  died  2  days  after  admission  from  DlC 
related  to  Erysipelothriz  rhusiopathiae  septicemia.  L.  ivanovii  was  isolated 
from  a  hypodermal  abscess  along  with  large  numbers  of  beta  hemolytic 
Streptococcus  sp.,  and  small  numbers  of  £.  coli  and  Staphylococcia  sp..  Case  5:  a 
7  day  old  harbor  seal  died  after  3  days  of  severe  diarrhea.  L.  ivanovii  was 
cultured  from  the  lung,  mesenteric  lymph  node  and  liver.  £.  coU  and 
Enterobacter  sp.  were  also  isolated  from  the  lung  and  liver. 

In  only  1  of  the  5  cases  was  L.  ivanovii  the  only  pathogen  cultured.  The  role  of 
L.  ivanovii  as  a  primary  pathogen  in  marine  manunals  is  unknown  but  it  is  a 
known  cause  of  abortion  in  sheep  and  cattle .  Since  it  can  also  infect  humans, 
caution  should  be  exercised  by  persons  in  handling  live  or  dead  pinnipeds. 


EARLY  DEVEU>PMENT  OF  HUMORAL  IMMUNITY  IN 
NORTHERN  ELEPHANT  SEAL,  Mirounga  angustirostris, 
NEONATES 

Nomura,  C.T. ,  J.L.  Sanders,  and  C.L.  Ortiz. 

Department  of  Biology,  University  of  California,  Santa  Cruz,  CA  95064: 


Epizootics  occurring  among  pinnipeds,  such  as  phocid  distemper  virus, 
and  the  recent  decline  in  worldwide  seal  populations  has  focused  attention 
on  the  scant  information  concerning  immune  systems  of  marine  mammals. 
Northern  Elephant  Seal  (NES)  pups  are  expos^  to  a  variety  of  potentially 
dangerous  marine  and  terrestrial  antigens,  yet  NES's  have  not  experienced  a 
serious  epizootic.  This  observation  led  us  to  study  the  NES  humoral  im¬ 
mune  system.  Repeated  serum  samples  from  individual  pups  were  collected 
from  birth  to  6  weeks  of  age  on  Ano  Nuevo  Island.  NES  IgG  was  isolated 
from  serum  by  Protein  A  chromatography  for  use  as  a  standard  and  concen¬ 
trations  of  IgG  were  determined  by  Bradford  assay.  Purity  was  determined 
by  SDS-PAGE.  Concentrations  of  IgG  from  raw  serum  were  determined 
using  enzyme  linked  immunosoibent  assay  (ELISA).  Heterologous  antisera 
(anti-canine  IgG  linked  with  peroxidase)  that  cross-reacted  with  NES  IgG  as 
determined  by  radialimmunodiffrision  (RID)  and  immunoelectrophoresis 
was  used  to  detect  the  relative  changes  in  the  level  of  IgG  over  the  several 
weeks  of  sampling.  Results  indicate  that  serum  IgG  increased  linearly 
nearly  five-fold  during  the  first  six  weeks  of  life  ranging  from  3.00±  0.43 
mg/rnl  (<1  day)  to  16.2 1±  2.93  mg/ml  (week  6).  Immunoglobulin  levels 
detected  at  <1  day  are  comparable  to  other  neonate  marine  mammals  as  weU 
as  non-ruminant  terrestrial  neonate  mammals  suggesting  either  placental 
transfer,  or  in-utero  synthesis  of  immuno-globulins  or  both.  Currently  we  are 
developing  an  anti-N^  IgG  antisera  for  use  in  future  ELlSAs.  Supported 
by  NIGMS-MARC  GM07910(CLO). 


THE  ACOUSTICS  OF  ODONTOCETE  CETACEAN  SIGNALS  RECORDED 
IN  THE  NORTHWESTERN  GULF  OF  MEXICO. 

Norris',  J.C.,  Benson',  R.H.,  Evnns’,  W.E.,  Duncan',  M.E.,  and  Sparks’,  T.C. 
Center  for  Bioacoustics',  Texas  A&M  Univeisity,  College  Station,  TX,  77840; 
and  Texas  Institute  of  Oceanography’,  Texas  A&M  University  at  Galveston, 
Galveston,  TX  77533. 

Tape  recordings  were  made  in  the  presence  of  thirteen  of  the  21  odontocete 
cetacean  species  found  in  the  Gulf  of  Mexico.  These  recordings  were  made 
during  five  GulfCet  cruises  using  a  towed  linear  array  with  a  bandwidth,  in 
normal  operating  conditions,  of  5  Hz- 15  kHz.  These  recordings  were  made  in 
the  Northwest  Gulf  of  Mexico  along  14  north-south  transect  lines  40  nm  apart 
between  the  Florida-Alabama  border  and  the  Texas-Mexico  border  between  the 
100-2000m  isobaths.  Of  the  fourteen  delphinid  species  potentially  present  we 
recorded  all  but  three,  lacking  only  Orcinus  orca,  Feresa  attenuata,  and 
Granpus  griseus.  This  list  includes  some  of  the  first  recordings  from  the  Gulf 
of  Mexico  of  Lagenodeiphis  hosei,  Peponocephala  electro,  Steno  brvdmensis, 
Stenella  clymene,  S.  longirostris  and  <5.  coeruleodbla.  Additional  species 
include  Pseudorca  crassidens,  Globicephela  macrorhynchus,  Tursiops  truncatus, 
S.  frontalis,  and  S.  attenuata.  We  have  no  confirmed  recordings  from  any 
ziphiid  or  physeterid  other  than  the  sperm  whale.  Results  of  acoustic  analyses 
of  these  species  whistles,  burst  pulses,  and  in  the  case  of  the  sperm  whale, 
their  pulses  are  presented.  Each  species'  recorded  signals  are  described  using 
a  series  of  acoustic  parameters  in  both  the  frequency  and  time  domain. 


OBSERVATIONS  OF  BEAKED  WHALES  (MESOPLODON  SP. )  IN  THE 
WESTERN  NORTH  ATLANTIC  OCEAN 

Nicolas,  J.N.,  Williams,  A.S.  and  Repucci,  G.M. 

The  genus  Mesoplodon  comprises  nine  species  of  which  the  distribution 
and  abundance,  both  spatially  and  temporally,  is  poorly  understood.  Until 
recently  most  of  the  data  gathered  relative  to  their  distribution  and 
abundance  has  been  derived  from  stranding  records.  Since  1989  the 
Northeast  Fisheries  Science  Center  at  Woods  Hole,  Massachusetts  has  been 
conducting  dedicated  marine  mammal  sighting  surveys  in  the  western  North 
Atlantic  Ocean.  The  surveys  have  concentrated  in  waters  on  the 
Continental  shelf  break  and  slope  from  east  of  North  Carolina  to  the 
Scotian  Shelf.  During  the  most  recent  survey,  June  1  through  July  2,  1993 
several  Mesoplodon  sp.  sightings  were  photographed  at  close  range.  On 
at  least  two  occasions,  female  groups  were  photographed  with  calves.  The 
general  behavior  of  the  animals  varied  greatly  both  by  species  and  sex. 


SATELLITE  TRACKING  OF  CRABEATER  SEALS  OFF  QUEEN  MAUD  LAND 
IN  ANTARCTICA. 

Nordoy,  E.S..  Folkow,  L.P.  and  Blix,  A  S. 

Department  of  Arctic  Biology  and  Institute  of  Medical  Biology,  University  of 
Tromse,  Breivika,  9037  Tromsa,  Norway. 

The  crabeater  ILobodon  carcinophegus)  Is  the  most  abundant  seal  species  in 
the  wodd.  but  still  very  little  is  known  about  the  distribution  and  feeding  ecology 
throughout  the  year.  In  late  Febmary  1993,  during  the  Norwegian  Antarctic 
Research  Expedition  (NARE1992/93),  eight  crabeater  seals  (3F,  5M),  ranging  in 
body  mass  between  125  and  220  kg,  were  captured  off  Queen  Maud  Land  (70-72 
'S,  7-16“  W)  and  tagged  with  0.5  W  Wildlife  Computers  SLTDR  Argos  satellite 
transmitters.  The  transmitters  provide  location,  diving  frequency,  diving  depth  and 
diving  duration.  During  the  first  few  weeks  after  moulting  in  mid-Febaiary  the 
seals  stayed  in  the  drift-ice,  doing  excursions  along  the  continental  shelf  edge. 
During  this  period  diving  was  as  frequent  as  -150  dives/day.  During  late  April  and 
May  most  seals  migrated  northwards,  out  in  deep  waters,  reaching  as  tar  as  63° 
S,  before  returning  southwards  in  early  June.  Also  during  this  penod  diving  was 
maintained  at  a  high  level,  indicative  of  active  feeding.  Maximum  distance  covered 
by  a  single  seal  between  22  February  and  15  June  was  3875  km.  In  the  same 
pehod  maximum  diving  depth  vaded  between  232  and  528  m  between 
individuals.  Most  dives,  however,  were  of  short  duration  (<  2  min)  to  depths  less 
than  50  m.  This  may  indicate  that  the  crabeater  seal  continue  to  feed  on  kdll  when 
winter  returns  in  Antarctic  waters.  We  moreover  suggest  that  seasonal 
movements  by  crabeater  seals  as  determined  by  satellite  tracking  may  be  a 
method  to  assess  the  seasonal  dlsthbution  the  Antarctic  kdll. 


EfTecU  of  broadbaBd  boat  ddIk  on  the  icouitic  behavior  of  tinging  humpback  whalet 
(Megaptera  novaeangUae)  off  Kauai,  Hawaii 
Norria,  T. 

Mou  Landing  Marine  Laborntories,  P.O.  Bos  450,  Mon  Landing,  CA  95039 

Many  researchers  have  investigated  effects  of  vessel  traffic  on  cctarran  behavior, 
however,  few  have  addressed  acoustic  behavior.  1  examined  the  effects  of  boat  noise  on 
humpback  whale  singing  behavior  by  experimentally  introducing  noise  from  a  small 
vessel.  The  objective  was  to  determine  if  high  levels  of  boat  noise  result  in  changes  in 
song  signals  or  patterns.  In  winter-spring  1991  and  1992,  songs  of  18  humpback  whales 
were  recorded  during  experimental  boat  passes  in  coastal  waters  off  southern  Kauai. 
Additionally,  songs  of  8  animals  were  recorded  opportunistically  during  passes  of  large 
vessels  (10  m  to  50  m).  Over  35  hours  of  recordings  suitable  for  analysis  were  made.  The 
recording  system  was  fiilly  calibrated  so  that  absolute  received  sound  levels  could  be 
determined.  Recordings  were  analyzed  using  SIGNAL,  a  DOS  based  DSP  program.  Forty 
quantitative  acoustic  variables  (e.g.  duration,  avg./min./max.  frequency)  characterizing 
time  and  fiequency  components  of  humpback  song  signals  were  measured.  Song  patterns 
were  examined  by  counting  song  units  aitd  phrase  types.  Boat  noise  was  measured  in  the 
bandwidth  accor^g  to  the  accompanying  song  phrase  (1  kHz  or  4  kHz)  by  calculating 
RMS  values  of  non-song  segments  (  inter-unit  spaces)  for  each  phrase.  Experimentally 
introduced  noise  from  the  small  vessel  was  approximately  15  dB  higher  than  ambient 
noise  while  noise  from  large  vessels  was  approximately  15-20  dB  higher  than  ambient 
noise.  Noise  from  both  small  and  large  vessels  was  broad-band  with  most  energy 
distributed  below  4  kHz.  Correlation  analysis  are  being  used  to  compare  song  variables  to 
noise.  These  results  are  being  used  to  categorize  boat  noise  (high  RMS  values)  and 
ambient  noise  (low  RMS  values)  to  statistically  test  for  differences  in  song  variables 
values.  Results  will  have  important  implications  relating  to  management  of  humpback 
whale  populations  and  habitat  (e  g.  Hawaiian  Island  Humpback  Whale  Sanctuary)  and 
may  provide  insights  into  the  effects  of  man-made  low  frequency  signals  (ie.  ATOC)  on 
the  acoustic  behavior  of  cetaceans. 
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COMPARATIVE  INTERIOR  MORPHOLOGY  OF  FOREUMB  BONES 
OF  MARINE  MAMMALS 

Nunn,  Dara  L.;  P.E.  Pattenon-Buckendahl,  C.L.  Ortiz,  and  C.E  Cann 
Department  of  Biology  ,  University  of  California,  Santa  Cruz,  and 
Department  of  Radiology,  University  of  California,  San  Francisco. 

Little  is  known  about  the  interior  morphology  of  the  fbrelimb  bones  of 
marine  mammals.  Previous  investigators  observed  that  flipper  bones  of 
cetaceans  lack  discreet  medullary  cavities  and  have  cancellous  texture  with 
reduced  or  absent  compact  cortices.  This  morphology  was  unaffected  by 
age  or  sex.  Our  study  has  found  distinct  differences  in  cetacean  fli|^  bone 
morphology  ranging  from  highly  compact  bone  as  seen  in  terrestrial  mam¬ 
mals  to  highly  porous  bone  as  seen  in  the  common  dolphin  (Delphinus  del- 
phis). 

We  have  examined  the  radius  and  ulna  of  1 1  cetaceans  and  3  pinnipeds 
(loaned  by  the  California  Academy  of  Sciences)  by  x-ray  computed  tomog¬ 
raphy  (CT,  GE  9800)  to  determine  their  interior  structure.  An  additional  six 
samples  were  collected  from  necropsies  for  histological  examination  of  mid- 
shaft  s«:tions.  Tissue  area  (T)  and  porous  area  (P)  were  determined  and 
percent  compact  tissue  calculated  by  the  ^uation:  (T-P)frxl00.  Variation 
of  multiple  measurements  was  less  than  2.0%.  Among  cetaceans,  the  per¬ 
cent  of  comp^t  bone  tanged  fiom  0%  in  Phocoem  plwcoena  humerus  and 
Mesoplodon  sp.  humerus  and  ulna  to  65%  in  Orcinus  orca  radius.  In  pin¬ 
nipeds,  Zalophus  calfomianus  and  Phoca  vitulina  were  58%  and  41%  re¬ 
spectively.  By  comparison,  bovine  bone  has  47%  compact  bone.  This  sug¬ 
gests  that  marine  mammals  have  a  varying  degree  of  cornpacmess  in  their 
foreflipper  bones  and  that  some  cetaceans  have  as  much  compact  bone  as 
terrestrial  mammals.  Further  studies  could  relate  the  degree  of  skeletal  com¬ 
pactness  to  age,  sex,  diving  habits,  blubber  mass,  phylogenetic  relationships 
or  time  spent  on  land  (Rnnipeds).  Supprated  by  NIGMS-MBRS  RR  01882. 


SPRING  AND  SUWffiR  PREY  OF  THE  JUAN  FERNANDEZ  FUR  SEAL 
Hugo  Ochoa-Acufia  aind  John  M.  Francis 

D®pt .  of  Wildlife  and  Range  Sciences,  University  of  Florida 
FL  32611  and  National  Zoological  Park,  Smithsonian 
Institution,  Washington  D.C.  20008 


Juan  Fernandez  fur  seal  (Arccocephaius  philippii)  prey 
composition  was  assessed  through  analysis  of  515  scats, 
collected  during  five  reproductive  seasons  (1987-1991).  A 
total  of  14  collections  was  analyzed  and,  based  on  4172  fish 
otoliths  and  cephalopod  beaks,  only  13  prey  taxa  were 
identified. 

The  occurrences  of  fish  families  were:  Myctophidae 
(80.3%)  Scomberesocidae  (10.0%),  Carangidae  (9.5%), 
Engraulidae  (1.0%),  and  Bathylagidae  (0.7%).  Cephalopod 
orders  included  both  Teuthoidea  (41.8%)  and  Octopoda  (0.7%). 
In  a  single  comparison  between  female  scats  and  subadult 
male/ juvenile  scats,  cephalopoda  were  more  frequently  found 
in  the  former  (p<0.005),  whereas  the  myctophid  Symbolophorus 
sp.  S  was  more  frequently  found  in  the  latter  (p<0.025).  The 
occurrence  of  squid  (Onychoceuchis  banksii)  in  subadult 
male/ juvenile  scats  differed  significantly  between  years 
(p<0.001).  Within  year  variations  were  significant  only  for 
the  occurrence  of  cephalopoda  in  1989. 

Historic  data  from  oceanographic  sampling  suggest  that 
Che  narrow  range  of  species,  upon  which  Juan  Fernindez  fur 
seals  prey,  is  unlikely  to  represent  specialization  but, 
rather,  is  probably  due  to  overall  prey  availability  in  the 
pelagic  environment.  Although  information  on  marine 
communities  in  this  area  is  limited,  it  is  possible  to 
relate  observed  prey  shifts  to  ocean  surface  tefi:¥>®rature 
variation . 


INTRASPECmc  STRUCTURE  OF  THE  BELUGA  WHALE  (DELPHINAPTERUS 
LEUCAS):  FROM  POPULATION  IDENTITY  TO  SOCIAL  ORGANISATION  USING 
A  NUMBER  OF  MOLECULAR  TECHNIQUES. 

O’Corry-Crowe,  G.,  21iegle,  J.  S*.snd  Dizoa,  A.E 

Southwest  Fisheries  Science  Center,  P.O.  Box  271,  La  Jolla,  CA  92038,  *Applied 
Biosystems,  850  Lincoki  Centre  Drive,  Foster  City,  CA  94404 

Three  molecular  tecimiques  ofif^ering  dii^erent  orders  of  resolution  am  being  used  in  a 
co^reheosive  genetic  investigation  of  the  intra^jecific  structme  of  the  beluga  whale  in 
Alaskan  and  NW  Canadian  waters.  The  three  methods  under  study  are;  (1)  the  direct 
sequencing  of  a  region  of  the  mtDNA  genome,  (2)  the  r^id  detection  of  DNA 
polymorphisms  using  arbitrarily  primed  PCR  (termed  RAPD  PCR)  and  (3)  the 
development  of  a  novel  af^roach  for  genotyping  highly  polymorphic  microsatellite 
DNAs. 

To  date  (July),  total  cellular  DNA  has  been  extracted  Irom  SO  mdividuals  collected 
from  a  number  of  locations  in  Alaska  and  NW  Canada.  Initial  results  frcmi  sequencing 
the  control  region  of  mtDNA  have  not,  as  yet,  revealed  geographically  concordant 
structuring.  Optimal  reaction  conditions  have  been  determined  for  sev^al  RAPD 
primers.  A  number  of  polymorphisms  have  been  detected  among  mdividuals  bo&  within 
and  between  'pc^ulaticms*.  Preliminary  analysis  detect  frequency  difrerences  in  some 
polymorphic  DNAs  between  areas.  The  microsatellite  technique  und^  development 
essentially  involve  the  use  of  PCR  with  hybridizatitm-probe  technology  to  identify 
polymorphic  loci,  coupled  with  fruoresent  tagging  and  high  resolution  PAGE  to 
distingwsh  variant  alleles,  which  often  difler  by  as  little  as  a  few  base  purs.  Fluorescent 
labelling  of  PCR  products  used  in  conjunction  with  GENESCAN*  sofrwue  enables 
automatic  and  unambiguous  screenmg  of  sevual  indq>endent  loci  nmultaneously.  The 
^proach  has  several  advantages  over  existing,  more  labour-intensive  tec^ques. 
Microsatellite  containiog  seqiiences  have  been  wccessfritly  identified  and  an^Iifred.  We 
are  at  present  labelling  the  rep^  DNAs  and  screenmg  for  polymoipy^is. 


ENERGETICS  OF  LACTATJON  IN  THE  HARP  SEAL 
Oftedal,  O.T.,  Bowen,  W.D  .  and  Boness,  D.J. 

Nati^^naJ  Zoological  Park,  Smithsonian  Institution,  Washington,  DC 
and  Marine  Fish  Division,  Bedford  Institute  of  Oceanography, 
Dartmouth,  NS. 


Harp  seals  {Phoca  groenkm^ca)  give  birth  on  pack  ice  and  nurse 
then*  pups  for  about  13  d.  Previous  estimates  of  the  refntxluctive 
energetics  of  this  species  have  been  based  largely  on  moiphometric 
data.  We  undertook  a  longitudinal  study  at  the  Front  off  northeast¬ 
ern  Newfoundland,  Canada  in  which  5  pups  were  given  deuterium  oxide 
at  0>5  days  of  age,  and  rec^mired  3-4  times  over  a  6-8  day  period. 

In  addition,  d^  were  obtained  on  body  water  content  by  isotope 
dilution  (qs:  17)  and  on  body  conqxisition  by  chemical  a^ysis  (n^^  12). 
The  proximate  coo^sitioo  of  baip  seal  milk  (ns21)  was  also  assayed. 
Harp  seal  pups  contained  little  fat  (3%)  at  birth,  but  the  rapid 
increase  in  body  mass  (about  2.3  kg/d)  was  accompanied  by  substan¬ 
tial  fat  deposition,  with  the  result  that  fat  accounted  for  47%  of 
body  mass  at  weaning.  Body  water  estimated  by  isotope  dilution  was 
not  signiiicaDtly  different  (mean  ^Herence  1.7%)  from  water  cont¬ 
ent  measured  directly  (n=9  paired  sables);  water  cofiqirised  72%  of 
lean  body  mass.  From  birtfa  to  weaning,  milk  lipid  increased  from 
36%  to  37%,  and  milk  water  declined  rosm  51%  to  32%.  The  change  in 
milk  coaqx>sition  explains  in  pot  the  observed  decline  in  water 
turnover  rate  (from  13-16%  to  8-9%  of  body  water  per  d),  since  the 
rate  of  milk  intake  remained  relatively  constant  (3.7  kg/d).  Oa 
average,  pups  consumed  about  18  Mcal/d.  This  daily  rate  energy 
intake  is  similar  to  previous  mdirect  estimates. 


APPARENT  VS.  TRUE  PREGANCY  RATES  OF  ANTARCTIC  HN  WHALES 

FOR  THE  1930/31-1975/76  WHALING  SEASONS 
Oldfield,  M.L.  and  Gaskin,  D.E. 

The  Seatuck  Found^ion,  IsUp,  NY  11751  and  The  University  of  Guelph,  Guelph, 
Ontario,  (Danada  NIG  2W1 

A  novel  baleen  whale  breeding  cych  dynamics  population  model  w»  modified  to 
incorporate  actual  BIWS  catch  statistics  for  Antarctic  pelvic  fin  whales.  Each  animal 
killed  was  placed  in  an  j^propriate  ^e/sex/reproduciive  status  cohort,  thus  allowing 
exact  duplication  of  all  apparent  pregnancy  rates  (APRs)  and  harvest  sex  ratio  data. 

True  pregnancy  rates  (TTRs)  were  simulated  with  a  v^iety  of  density -dependent 
assumptions:  (1)  mean  breeding  cycle  length  varied  from  a  maximum  of  4.0-,  33-,  or 
3.0-years  to  a  minimum  of  4.0-,  33-,  3.0-,  23, 2.0-,  or  13-years;  (2)  mean  age  at  sexual 
maturity  declined  from  12-years  to  a  minimum  of  I2-,  9-,  or  6-years;  ^d  (3)  mean  age 
at  recruitment  decreased  to  a  minimum  of  three  years  less  than  a  maximum  value  of 
12-,  10-,  or  8-  years.  Initial  population  sizes  (No)  were  adjusted  to  allow  a  total  popula¬ 
tion  size  of  66,100  whales  for  the  1970/71  whaling  season  (Clhapman  &  Brerwick  1979). 

These  parameter  combinations  produced  a  total  of  135  simulation  runs,  84  of  which 
were  "successful"  in  that  they  met  all  of  the  criteria  of  the  BIWS  catch  statistics  for  the 
1930/31-1975/76  whaling  seasons.  Even  though  APRs  were  identical  for  all  simulations, 
each  set  of  TPRs  associated  with  these  same  APR  data  were  different.  Thus,  any  one 
of  the  84  simulated  TPR  data  sets  (as  well  as  many  others)  may  represent  a  reasonable 
scenario  for  Antarctic  fin  pregnancy  rates  from  1930-75.  It  is  impossible  to  ascertain 
whk:h  set  of  parameter  combinations  would  ptr^luce  the  most  likefy  TPR  data  set; 
therefore,  APR  data  cannot  be  reliabfy  used  to  estimate  or  calculate  TPR  data. 

All  (27)  13-year  and  most  (20)  2.0-year  minimum  cycle  length  simulations  failed,  and 
minimum  cycles  reached  only  2.2 -years.  Thus,  it  is  unlikely  that  these  populations  ever 
achieved  mean  cycle  lengths  as  low  as  1 .8-years.  Analysis  of  34  "breakpoint"  runs  indi¬ 
cated  that  catch  failures  were  clustered  among  the  1960/61  to  1964/65  whaling  seasons. 


HIGH  RESOLUTION  DIVING  RECORDS  OF  ELEPHANT  SEALS  YIELD 
DIFFERENT  PERSPECTIVES. 

Oliver,  G.W.,  Morris,  P.A.  and  Le  Boeuf,  B.J 

Department  of  Biology,  University  of  California  at  Santa  Cruz,  Santa 
Cruz,  CA  95065. 

Our  objective  was  to  provide  fine  scale  descriptions  of  the  temporal 
patterning  of  diving  and  surfacing  In  northern  elephant  seals, 
Mirounqa  anoustirostris.  and  to  compare  these  descriptions  with 
previous  findings  utilizing  slower  sampling  protocols.  Time-depth 
recorders  programmed  to  sample  at  ^  and  5  second  intervals  were 
attached  to  25  juvenile  elephant  seals  of  both  sexes  in  the  spring  or 
fall  of  1990  to  1992  and  translocated  up  to  70  km  from  Ano  Nuevo 
Island,  California.  The  TDRs,  recovered  when  the  seals  returned 
"home"  in  1  -9  days,  revealed  that:  1 )  precise  time  at  the  surface  (X» 
1 .04  ±  1 .03  min.)  is  less  than  expected;  2)  ascending  seals  slow  down 
and  level  out  before  surfacing;  3)  reversals  are  seen  descending  and 
ascending  between  1 0  and  60  meters  in  45%  of  dives  longer  than  1 
minute;  4)  brief,  shallow  dives  are  more  frequent  than  previously 
observed;  5)  dive  shapes  exhibit  greater  resolution  than  seen  in 
previous  studies.  Video  recordings  of  diving  in  translocated  seals 
confirmed  the  first  two  points.  High  resolution  diving  records  yield  a 
different  perspective  on  elephant  seal  diving  which  elucidate  our 
understanding  of  behavior,  physiology  and  limits  to  technical 
applications,  such  as  tracking  with  GPS. 
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PRESENCE  OF  A  SUPERNUMERARY  DIGIT  IN  THE  FLIPPER 
OF  VAQUITA,  PHOCOENA  SINUS. 

Ortega-Ortiz ,  J.G.,  Villa-Ramirez,  B.  and 
Gersenowles,  J.R. 

Institute  de  Biologia,  Universidad  Nacional 
Autdnona  de  Mexico,  Mexico,  DF  04510  and  Escuela 
Nacional  de  Estudios  Profesionales  Iztacala, 
Tlalnepantla,  M6x.  54090. 

The  skeletal  structure  of  the  pectoral  flipper 
of  the  vaquita  fPhocoena  sinus)  was  determined  by 
examining  specimens  from  15  individuals. 
Specimens  were  examined  using  alizarin  red  S 
staining,  radiography,  dissection  and  preparation 
of  skeletal  samples  using  dermestid  beetles  to 
clean  the  bones. 

The  presence  of  a  previously  undescribed 
phalangeal  series  was  discovered.  In  it,  a  line 
of  cartilage  arises  from  a  postaxial  process  in 
the  third  metacarpal  bone.  The  cartilage  is 
oriented  distally  and  ossifications  (phalanges) 
are  present.  The  number  of  ossifications  present 
varies  among  individuals  and  between  the  left  and 
the  right  flipper  of  the  same  individual.  In  some 
cases  tendon  tissue  is  associated  with  the 
phalanges.  The  presence  of  this  structure  appears 
to  be  unique  to  Es.  sinus  and  shows  a  tendency 
toward  the  production  of  a  sixth  digit,  located 
between  the  third  and  fourth  digits. 


WATER  BALANCE  IN  CAPTIVE  MANATEES  {Trichechus 
manatus) 

Ortiz,  Rudy  M.  and  Worthy,  Graham  A.J. 

Marine  Mammal  Research  Program,  Texas  AtM 
University  -  Galveston,  Galveston,  TX  77551 

West  Indian  manatees  (T.  manatus)  are  unique 
amongst  marine  mammals  in  that  they  are  capable  of 
inhabiting  both  fresh  and  salt  water  environments. 
The  focus  of  this  study  was  to  determine  if  either  of 
these  habitats  affected  the  animal's  ability  to 
balance  water  flux.  Three  animals  in  fresh  water 
were  studied,  with  two  animals  exhibiting  different 
feeding  patterns  from  the  third.  Mean  water  turnover 
rate  for  the  two  similar  animals  was  0.113  ±  0.026 
L'kg'M'^  or  20.6  ±  1.6  L/d  with  a  mean  DjO  half-life 
(Tj/j)  of  3.2  ±  0.6  d.  The  other  manatee  had  a 
turnover  rate  of  0.048  Lkg'^d"'  or  6.6  L/d  with  a  Tj/j 
of  7.75  d.  In  October,  1992,  these  three  animals  had 
an  average  lean  body  mass  (LB\)  and  fat  content  of 
75.2  ±  3.4  %  and  24.8  ±  3.4  %,  respectively.  In 
January,  1993,  the  animals  had  mean  LBM  of  65.6  ±  1.8 
%  and  fat  content  of  34.4  ±  1.8  %.  Only  one  animal 
was  examined  in  salt  water,  but  was  serially  sampled 
over  a  year.  His  average  water  turnover  rate  was 
0.040  ±  0.010  L'kg'M"^,  ranging  from  4.3  -  17.2  L/d, 
with  a  mean  Tiyj  of  8.6  ±  2.5  d.  Data  suggest  that 
manatees  in  salt  water  do  not  drink  actively  and 
attain  their  required  water  from  their  food  and 
metabolism. 


VISIBILITY  BIAS  DURING  AERIAL  SURVEYS  OF  HARBOR  PORPOISE 
PHOCOENA  PHOCOENA  IN  OREGON  AND  WASHINGTON 
Osmek,  S.'.  Calambokidis,  J.’,  Rugh  D.',  and  Laake  J.' 

'National  Marine  Fisheries  Service,  National  Marine  Mammal  Laboratory, 
7600  Sand  Point  Way,  N.E.,  Seattle,  Washington  981154X170 
’Cascadia  Research  Collective  Inc.,  218  'A  West  Fourth  Avenue,  Olympia, 
Washington  98501 

Aerial  line-transect  theory  assumes  that  visibility  decreases  as  a  function  of 
distance  from  the  track-line  but  is  perfect  near  die  track-line  (g(0)  =  l).  If 
factors  such  as  animal  submergence,  sea  state,  cloud  cover,  and  glare  reduce 
visibility  near  the  line  (g(0)<  1),  a  downward  bias  in  the  estimated  abundance 
results.  We  conducted  a  calibration  experiment  to  estimate  the  probability 
(g(0)]  that  all  porpoise  groups  are  detected  near  the  aerial  transea-line.  Shore- 
based  observers  visually  tracked  porpoise  groups  using  theodolites  atui  recorded 
locations,  group  sizes,  and  surfacing  rates  (real  time)  while  an  aircraft  flew 
transects  through  the  study  area.  Four  criteria  were  considered  for  selecting 
the  air/shore  sightings  which  were  best  for  analysis  purposes:  1)  time  of 
sightings  (real-time),  2)  relative  sighting  location  (within  300  m),  3) 

maximum  distance  from  the  aerial  track-line  (100  m),  and  4)  group  size 
agreement.  These  selected  data  were  used  to  determiiK  whether  a  group  at  or 
near  the  surface  was  seen  by  the  aerial  observers.  A  correction  factor  [l/g(0)] 
of  3. 1  was  derived  from  these  data  to  adjust  past  aerial  harbor  porpoise  sighting 
data  for  groups  missed.  This  correction  factor  agrees  closely  with  that  of 
Barlow  et  al.  (1988:  U.S.  Fisheries  Bulletin  86  (3):433-444)  and  has  a 
sufficiently  low  variance  estimate  (SE =0.048)  for  use  in  abundance  estimation. 


ISOLATION  OF  A  RHABDOVIRUS  FROM  A  WHITE-BEAKED  DOLPHIN 
rLagenorhvnchus  alblrostrlsl 

Osterhaus,  A.D.M.E.  ,  Breeders,  H.W.J.,  Teppema,  K.S.,  Kulken, 
T. ,  House,  J.A.,  Vos,  H.W.  and  Visser,  I.K.G. 

National  Institute  of  Public  Health  and  Envlronraental 
Protection,  P.O.  Box  1,  3720  BA  Bilthoven,  The  Netherlands. 
Seal  Rehabilitation  and  Research  Centre,  Hoofdstraat  94A, 
9968  AG  Pieterburen,  The  Netherlands. 

Institute  of  Zoology,  The  Zoological  Society  of  London, 
Regent's  Park,  London  NWl  ARY,  United  Kingdom, 

National  Veterinary  Services  Laboratories,  P.O.  Box  8A8, 
Greenport  NY  1194A,  USA. 

From  the  lungs  and  kidney  of  a  white -beaked  dolphin  that 
had  beached  in  a  poor  condition  on  an  island  in  the  Dutch 
Waddensea  and  had  died  two  days  later  with  signs  of  a  severe 
pneumonia,  a  virus  was  isolated  in  Vero  cells.  By  negative 
contrast  electron  microscopy  Che  virus  was  shown  to  have 
rhabdovirus  morphology,  and  was  therefore  tentatively  named 
dolphin  rhabdovirus  (DRV) .  DRV  replicated  in  cells  from 
several  mammalian  species,  could  infect  rabbits  and  mice,  and 
caused  a  lethal  infection  upon  intracerebral  infection  of 
suckling  mice.  DRV  proved  Co  be  antigenetically  distinct  from 
rabies  virus,  vesicular  stomatitis  viruses  and  bovine 
ephemeral  fever  virus.  DRV  neutralizing  serum  antibodies  were 
found  in  several  cetacean  and  pinniped  species  living  in  the 
European  waters . 


SEASONAL  ABUNDANCE,  MOVEMENTS,  AND  FOOD  HABITS  OF  HARBOR 
SEALS  IN  ELKHORN  SLOUGH,  CA 
Oxman,  Dion  S. 

Moss  Landing  Marine  Laboratories,  P.O.  Box  450,  Moss  Landing,  CA  95039 

This  study  examined  abundance  patterns,  movement  patterns  and  food  habits  of 
harbor  seals  (Rioca  vitulinal  in  Elkhom  slough  to  provide  information  on  habitat 
utiiizabon  and  their  interaction  with  the  estuarine  fish  community. 

Haibor  seals  were  counted  a  minimum  of  twice  per  month  at  haul-out  sites  in 
Elkhom  Slough  during  1991.  Although  there  was  no  significam  dUTerence  in 
seasonal  abundance,  number  of  seals  had  increased  3  fold  since  1984,  from  35  to 
gre^  than  1 10. 

Eight  juvenile  harbor  seals  (5  females  and  3  males)  were  radio-tagged  arxl  tracked 
from  SqiL  1991  to  April  1992.  All  ugged  seals  were  successfully  relocated  each 
month.  During  bi-weekly  day/night  surveys  of  the  Monterey  Bay  area,  tagged  seals 
were  found  in  Elkhom  slough  during  the  day  an  average  of  94%  of  the  time,  where 
they  were  observed  ashore  or  resting  in  the  water.  Seals  were  usually  swimming  and 
diving  in  Monterey  Bay  at  night  (90%).  Individuals  located  in  the  bay  at  night  were 
always  found  in  the  slough  on  subsequent  days.  This  activity  pattern  remained 
unchanged  throughout  the  study  period.  Seals  hauled  out  during  the  day,  regardless 
of  tide  height  Dives  conducted  in  Monterey  Bay  (X  =  4.32nun,  S.D.  =  2.35min) 
were  significantly  longer  than  those  performed  in  the  slough  (X  =  1  .SOmin,  S.D.  = 
I.50inln), 

Harbor  seal  scats  were  collected  each  month  during  1991  fiom  haul-out  sites  in 
Elkhom  Slough.  Octopus  (Ocinniis  sp.),  squid  floligo  onalescensl.  and  spotted  cusk 
eel  fChilara  tavlorii  were  the  most  common  and  numerically  importimt  prey  species 
eaten  throughout  the  year.  Rockfish  fSehastes  sp.),  English  sole  (Pleuionectes 
veiulusi.  and  Dover  sole  (Microstnmus  pacificusl  were  important  during  summer 
months  (May,  June,  July).  There  was  no  similarity  (PSI's  <  0.18)  in  species 
composition  between  seal  diet  and  otter  trawls  conducted  in  Elkhom  Slough, 
indicating  seals  feed  mostly  in  the  bay. 
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DOLPHIN  SWIMMING  MECHANICS:  BIAXIAL  PROPERTIES  OF 
THE  SUBDERMAL  CONNECTIVE  TISSUE  SHEATH 
Pabst,  D.A.  and  J.M.  Gosline. 

James  Madison  University,  Harrisonburg,  VA  22807  and  University  of 
British  Columbia,  Vancouver  B.C.,  Canada. 

Dolphins  can  be  modeled  mechanically  as  fiber  wound,  thin-walled 
pressurized  cylinders;  they  are  cylindrical  in  shape,  and  their  axial 
muscles  are  wrapped  circumferentially  by  a  collagenous  fiber-reinforced 
membrane,  the  subdermal  connective  tissue  sheath  (SDS).  Constructional 
features  of  the  SDS,  such  as  fiber  angle,  fiber  size,  sheath  thickness,  and 
connections  between  the  SDS  and  the  locomotor  muscles  and  skeleton 
vary  along  its  length,  suggesting  the  SDS  has  regionally  specific 
mechanical  behaviors.  We  performed  biaxial  tensile  tests  on  the  SDS 
from  the  thorax  and  the  caudal  tailstock.  The  mechanical  behavior  of  the 
tailstock  SDS  is  strongly  asymmetric:  the  sheath  becomes  stiff  at  smaller 
strains,  and  develops  more  stress  in  the  circumferential  than  in  the 
longitudinal  direction.  Contrarily,  the  thoracic  SDS  displays  similar 
mechanical  properties  in  the  circumferential  and  longitudinal  direcdons. 
The  tailstock  SDS  is  sdffer  in  both  directions  than  the  thoracic  SDS. 

These  mechanical  results  support  the  hypothesis  that  the  functions  of  the 
sheath  vary  regionally.  The  mechanic^  properties  of  the  thoracic  SDS 
suggest  that  it  may  act  as  an  external  tendon,  transirtitting  muscular  forces 
along  the  periphery  of  the  dolphin.  The  circumferential  stiffness  of  the 
SDS  surrounchng  the  tailstock  suggests  that  the  posterior  SDS  functions 
as  a  retinaculum  for  the  terminal  tendons  of  the  axial,  locomotor  muscles. 


THE  PRESENCE  OF  SHIP  AVOIDANCE  DURING  A  LINE  TRANSECT 
SURVEY  OF  HARBOR  PORPOISES  IN  THE  GULF  OF  MAINE 
Palka,  D.L. 

National  Marine  Fisheries  Service,  Woods  Hole,  MA  02543 

When  using  the  line  transect  methodology  to  estimate  abundance  of 
marine  mammals,  many  assumptions  are  made.  One  assumption  is  that  the 
animals  do  not  change  their  behavior  due  to  the  presence  of  the  sighting 
platform  before  they  are  detected  by  a  sighting  team.  The  presence  or 
absence  of  behavior^  changes  of  harbor  porpoises  in  front  of  a  survey  ship 
was  investigated  during  a  sighting  survey  in  the  Gulf  of  Maine  in  August 
1993  by  comparing  the  distribution  of  sightings  as  seen  by  two  teams  of. 
people.  One  team  (3  people),  following  standard  line  transect  procedures, 
searched  the  waters  close  to  the  ship  using  the  unaided  eye  and  the  other 
team  (1  person)  searched  the  waters  close  and  far  from  the  ship  using 
25x150  binoculars.  Both  teams  recorded  the  position  and  swim  direction 
of  harbor  porpoise  groups.  It  was  determined  that  the  distribution  of  swim 
directions  of  animals  far  in  front  of  the  ship  was  different  than  that  of 
animals  that  were  close  to  the  ship.  These  distributions  were  compared  to 
several  hypotheses  of  what  the  true  distribution  should  be  if  there  was  no 
behavior  modifications.  The  drua  indicate  that  some  harbor  porpoises  avoid 
the  ship  before  they  are  detected  by  the  unaided  eye.  The  effect  of  this 
amount  of  avoidance  on  the  abundance  estimate  is  also  discussed. 


EVOLUTION  OF  HICK  LATITUDE  FEEDING  AGGREGATIONS  OF  HUMPBACK 
WHALES,  HEGAPTERA  NOVAEANGLIAE,  IN  THE  NORTH  ATLANTIC. 
Pal»b«ll,P.J.',  Cl«pha«n,P,J.',  M«ttll»,D.K.‘,  Larsen, F.^, 
Sears, R.^,  Siegimund,H.R.‘,  Sigurjonsson, J.^,  Vasquez,0.^, 
and  Arctander,p.^ 

Zoological  Inst.,  Universitetsparksn  15,  DK-2100  Kbh.G, 
Denmark.  ‘  Center  for  Coastal  studies,  459  Commercial  St., 
Provlncetovni,  HA  02657,  USA.  ^  Greenland  Fisheries  Res. 
Inst.,  Tagensvej  135,  1.,  DK-22ao  Kbh.N,  Denmark.  *  Hingan 
Island  Cetacean  Study,  285  Green  St.,  St-Lambert,  Qc  J4P 
1T3,  Canada,  *  Aboretet,  The  Royal  Agricultural  and  Veteri¬ 
nary  University,  Kirkeg&rdsvej  3A,  DK-2720  Mereholm, 

Denmark.  °  Marine  Research  Inst.,  Skulagata  13,  Reykjavik, 
Iceland.  '  CIBIKA,  University  of  Santo  Domingo,  Jonas  Salk 
55,  Santo  Domingo,  Dominican  Republic. 


He  seguenoed  288  basepairs  of  the  mitochondrial  D-loop  in 
130  biopsy  samples  from  humpback  whales,  Hagaptara  novae- 
angliae,  representing  five  North  Atlantic  and  one  Antarctic 
high  latitude  feeding  grounds.  33  different  seguences  were 
identified.  Significant  differences  were  found  between  the 
Antarctic  and  all  North  Atlantic  areas,  as  well  as  between 
Iceland  and  the  western  North  Atlantic  samples.  A  ge¬ 
nealogical  tree  was  estimated  by  maximum  likelihood  from 
the  33  haplotypes  and  rooted  with  fin  whale  D-loop  seguen- 
ces.  The  branching  pattern  in  the  genealogical  tree 
suggested  that  the  North  Atlantic  Ocean  haa  been  populated 
by  two  independent  migrationa  of  humpback  whales;  one  from 
a  common  ancestral  population  followed  by  another  later 
migration,  probably  from  the  Antarctic.  The  lineages  repre¬ 
senting  the  first  migration  were  found  in  all  North 
Atlantic  areas,  whereas  lineages  belonging  to  the  second 
migration  were  found  only  in  the  western  North  Atlantic. 


VARIATIONS  IN  TERRITORY  TENURE  IN  THE  HALE  SOUTH  AMERICAN 
FUR  SEAL 

Farlane,  S.,  Majluf,  P.(1),  Thompson,  P.M.,  Racey,  P.A. 
Univ.  of  Aberdeen,  Dept,  of  Zoology,  Lighthouse  Field 
Station,  Cromarty,  IV11  8YJ,  Scotland.  (1).  Depto.  de 
Biologia,  U.  Cayetano  Heredia,  Aptdo.5045,  Lima  100,  Peru. 


Hale  South  American  fur  seals  defend  territories  at 
traditional  sites.  Territorial  behaviour  can  vary  in  length, 
timing  and  number  of  territory  tenures.  This  study  aimed  to 
examine  the  relationship  between  these  variations  in 
territorial  behaviour  and  male  copulatory  success. 

The  study  took  place  at  Punta  San  Juan,  Peru.  176  males 
were  identified  during  the  1992  breeding  season.  Of  these, 

76  were  observed  each  day  of  their  tenure  and  all 
copulations  were  recorded. 

71. 1Z  of  males  held  single  tenures,  23. 7Z  returned  once 
and  5.3Z  returned  for  an  additional  tenure.  The  mean  number 
of  days  that  males  were  present  was  14.6  for  single  tenures 
and  28.5  for  multiple  tenures.  Hedian  starting  dates  for  the 
first  of  multiple  tenures  was  significantly  earlier  than 
those  for  single  tenures.  The  mean  number  of  copulations  of 
nultiple  tenured  males  was  three  times  that  of  males  who 
held  single  tenures. 

These  data  indicate  that  by  returning  for  a  second  tenure 
males  can  gain  additional  copulations.  This  behaviour  has 
not  been  reported  in  other  studies  of  male  otariids  and  may 
be  related  to  the  extended  breeding  season  of  this  tropical 
breeding  species. 


Immunocontraception  of  Seals. 


J.L.  Parsons,  R.G.  Brown,  W.C.  Kimmins,  M.  Mezei,  B.  Pohajdak,  A.  Bowen,  W. 
Stobo.  Department  ot  Biology,  Dalhousle  University,  Halifax,  Nova  Scotia  and 
Fisheries  and  Oceans  Canada,  Dartmouth,  Nova  Scotia. 

The  harp  and  grey  seal  populations  in  the  Western  North  Atlantic  have  increased 
signiftcantly  during  the  last  decade  suggesting  a  need  to  control  further  population 
increases.  To  be  useftif  in  immunocontraception  of  seals,  a  vaccine  must  be 
effective  following  single  injection,  last  for  5-1 0  years  with  full  return  of  fertility,  and 
be  remotely  delivered.  We  have  developed  a  vaexane  which  satisfies  the 
requirements  of  being  remotely  detvered  and  producing  high  anti-ZP  antibody  titers 
which  persist  for  at  least  two  and  one-half  years  after  a  single  administration.  The 
requirements  of  fertility  return  and  duration  of  anli-2P  titers  are  presently  being 
evaluated.  The  vaccine  Is  based  on  the  use  of  zona  pellucida  glyrxrproteins, 
cloned  exons  from  seals,  and  a  fipsome-based  delivery  system.  Field  trials  using 
grey  seals  indicate  that  immunocontraception  was  achieved  in  15-20%  of  females 
in  the  first  year.  This  was  probably  due  to  the  effects  on  implantation  rather  than 
sperm  binding  as  titers  were  low  during  the  breeding  period  (2-3  weeks  after 
vaccination)  whereas  titers  were  high  3-4  months  after  vaccination  when 
implantation  would  have  occurred.  Measurement  of  anti-ZP  titers  one  year  after 
vaccination  suggests  an  overall  effectiveness  of  85%  which  will  be  confirmed  in 
1994. 


A  PRELIMINARY  ANALYSIS  OF  SERUM  AND  TISSUE  SAMPLES  FROM 
A  TUJtSrOFS  TRUNCATUS  (BOTELENOSE  DOLPHIN)  MOTHER  CALF 
AND  PLACENTA 

Patterson,  RA.’,  Middlebrooks,  B.L',  and  Solangi,  Mj\.^ 

Dept,  of  Biological  Sciences,  University  of  Southern  Mississippi,  Hattiesburg,  MS 
39406  and  'Institute  of  Marine  Mammal  Studies,  Gulfport,  MS  39502 

Following  the  birth  of  a  calf  to  a  23  +  year  old  Tursiops  tnmcBtus  at  Marine 
Life  Oceanarium  in  Gulfport  MS,  blorxl  samples  were  taken  from  the  mother  and 
from  the  intact  placenta  (which  was  retrieved  immediately  after  it  was  expelled 
by  the  mother),  A  routine  blood  sample  taken  from  the  mother  two  days  prior 
to  parturition  was  also  available:  The  apparently  healthy  calf  died  unexpectedly 
at  five  weeks  of  age  of  multifocal,  necrotic  hepatitis  and  subpleural  pneumonia 
(imssibly  complications  of  a  septicemic  process).  A  blood  sample  was  obtained 
within  six  hours  post  mortem.  Blood  chemistries  and  complete  blood  counts  were 
performed  on  all  blood  samples.  Values  were  normal  for  samples  from  the 
mother.  Although  some  values  were  ouuide  of  normal  ranges  in  the  placental 
and  calf  samples,  the  lack  of  previous  data  on  such  samples  precluded  any 
conclusions.  Primary  tissue  culture  was  attempted  using  trypsin-digested  kidney 
and  limg  tissue  taken  from  the  calf  10-12  hours  post  mortem,  A  few  small 
colonies’  of  fibroblastic  cells  developed  in  the  kidney  cultures  within  eight  days, 
surviving  for  approximately  two  weeks  before  deteriorating.  Several  immunoelec- 
trophorctic  procedures  (Graber-Williams,  crossed,  tandem-crossed,  and  rocket) 
were  used  to  analyze  and  compare  serum  obtained  from  the  placenta,  calf,  and 
mother.  Immunoglobulin  peaks  were  evident  in  the  maternal  and  calf  samples, 
but  not  in  the  placental  sample.  The  number  and  concentrations  of  aU  serum 
proteins  were  highest  in  the  maternal  samples  and  lowest  in  the  placental  sample. 
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A  POTENTIAL  ROLE  FOR  PARATHYROID  HORMONE  IN 
MOBILIZATION  OF  SKELETAL  MINERAL  OF  LACTATING 
NORTHERN  ELEPHANT  SEALS. 

Patterson-Buckendahl,  Patricia,  Jeannine  Williams,  and  Daniel  Crocker. 
Biology  Department,  University  of  California,  Santa  Cruz  95064. 

Parathyroid  hormone  is  a  prim^  stimulator  of  skeletal  calcium 
mobilization  in  mammals,  yet  its  role  in  lactation  is  poorly  understood,  in 
part  due  to  uncertainties  of  intestinal  and  renal  calcium  abso^tion. 
Lactating  northon  elephant  seals  (Mirounga  angustirostris)  provide  an 
interesting  experimental  subject  in  which  to  study  mineral  mobilization, 
because  ingestion  and  excretion  need  not  be  considered,  and  because  Aeir 
bone  is  almost  entiiely  trabecular.  During  their  1  month  nursing  periods, 
feniales  completely  abstain  horn  nutritional  intake,  while  transferring  as 
much  as  10%  of  their  skeletal  mass  to  their  pups,  along  with  other  nutrients. 
To  gain  a  better  undentanding  of  this  process,  we  obtained  soum  (n  =  12) 
and  milk  samples  (n  =  9)  from  females  at  3  and  24  days  of  lactation.  We 
measured  intact  parathyroid  hormone  (PTH,  Nichols  Institute),  alkaline 
phosphatase  (AlP),  calcium  (Ca)  and  phosphorus  (Pi)  in  serum,  and  Ca  and 
Pi  in  milk.  In  addition,  bone  samples  from  three  females  (two  lactating,  one 
molting)  which  died  on  the  rookery  of  apparent  trauma  woe  examined 
histomorphometric^ly. 

PTH  decreased  by  46%  from  3  to  24  days  lactation  (p  <  0.005),  when  it 
was  comparable  to  non-lactating  females.  AlP  also  deoaised  significantly, 
Ca  was  unchanged,  and  Pi  increased.  Milk  Ca  and  Pi  both  decreased  wd 
were  significandy  oonelated.  Bone  sections  indicated  greater  resotbtion 
than  formation  in  the  mid-ulnae  of  two  lactating  finnales,  while  a  molting 
female  exhibit^  a  predominance  of  formation.  This  documents  exfengve 
bone  resorption  and  suggests  that  FTH  is  important  in  initiating  mobilization 
of  boA  Ca  and  Pi  during  lactation. 


USE  OF  DEUTERIUM  OXIDE  DILUTION.  BIOELECTRIC 
IMPEDANCE,  AND  ZOOMETRY  TO  MEASURE  BODY  COMPOSITION 
OF  CAPTIVE  HAWAIIAN  MONK  SEALS 
Pawlovskl,  K.  and  Atkinson,  S. 

Hawaii  Institute  of  Marine  Biology,  University  of 
Hawaii,  Honolulu,  HI  96822 


The  body  composition  of  six  captive  Hawaiian 
monk  seals  tMonaehus  schaulnslandil  was  measured 
using  deuterium  oxide  (D^O)  dilution,  bioelectric 
Impedance  analysis  (BEI)T  and  zoometry.  The  DO 
technique  has  been  used  extensively  to  estimate 
total  body  water  in  mammals  and  is  useful  for 
validating  the  results  of  BEI .  BEI  is  a 
noninvaslve,  portable  method  of  estimating  body 
composition  that  would  be  useful  for  taking 
measurments  of  seals  in  the  field.  The  correlation 
coefficients  between  D^O  and  BEI,  total  body 
weight,  total  body  length,  axillary  girth  and 
pelvic  girth  were  0.758,  0,979,  0.697,  0,983,  and 
0.914,  respectively.  The  lean  mass  of  4  adult  male 
monk  seals  (>10  yrs  old)  was  147.2  +  4.7  kg  and  fat 
mass  was  78.4  +  2.6  kg.  The  lean  mass  of  2  female 
seals  (6-7  yrs  old)  was  87.1  +  9.0  and  fat  mass  was 
30.5  +  2.2  kg.  A  combination  of  these  techniques 
are  being  used  to  assess  the  body  composition  of 
juvenile  seals  collected  for  rehabilitation. 


THE  USE  OF  MARINE  MAMMAL  PARTS  IN  ABORIGINAL  MEDICINES  BY 
THE  ZULU  NATION  OF  SOUTH  AFRICA. 

Pe<3deniors ,  Vic  an(3  Mthembu ,  Patrick 

Natal  Sharks  Board,  P  Bag  2,  UMHLANGA  ROCKS  4320,  South 

Africa 

Investigation  of  the  uses  of  marine  mammals  in  Zulu 
aboriginal  medicines  by  Sangomas  and  Inyangas  (medicine¬ 
men)  indicated  widespread  belief  in  the  medicinal 
properties  of  particularly  blubber  fat,  bone  and  heart. 
Nearly  all  medicinal  applications  required  the  addition 
of  "herbs"  which  could  include  crushed  tree  bark,  orchid 
leaves,  dried  seeds  or  roots.  It  is  probable  that  these 
plant  additives  contain  the  major  portion  of  the 
medicinal  properties  and  that  the  marine  mammal  parts 
act  as  the  binding  medium. 

Marine  mammal  oils  are  included  in  topical  ointments, 
laxatives,  emetics,  and  for  lightning  protection.  Bone 
is  primarily  used  in  mixtures  designed  to  increase 
agricultural  production  whilst  dolphin  heart  is  included 
in  a  "love  potion" .  Many  of  the  uses  were  duplicated 
in  separate  geographical  regions  implying  that  they  have 
been  used  in  Zulu  medicines  for  some  time.  The  low 
stranding  rate  on  the  Natal/Kwa-Zulu  coast  and  the  im¬ 
portance  of  sperm  whale  oil  suggests  that  the  use  of 
marine  mammals  may  have  gained  popularity  during  the 
whaling  era  {pre-1976) . 


HARBOR  PORPOISE  MANAGEMENT  IN  THE  GULF  OF  MAINE  UNDER 
THE  ENDANGERED  SPECIES  ACT 
Payne,  P.  Michael 

Office  of  Protected  Resources,  National  Marine  Fisheries  Service 
Silver  Spring,  MD  20910 

On  January  7,  1993,  the  National  Marine  Fisheries  Service  (NMFS) 
proposed  that  the  Gulf  of  Maine  (GME)  population  of  harbor  porpoise, 
Phocoena  nhocoena.  be  listed  as  threatened  under  the  Endangered  Species 
Act  (ESA)  due,  primarily,  to  the  level  of  incidental  bycaich  of  harbor 
porpoise  in  the  GME  bonom-gillnet  fishery.  At  the  time  of  the  proposed 
listing,  the  estimated  number  of  harbor  porpoise  taken  in  GME  gillnet 
fisheries  exceeded  twice  that  considered  sustainable  by  NMFS  given  the 
estimated  size  of  the  GME  harbor  porpoise  population.  Furthermore, 
regulations  to  reduce  or  to  limit  the  level  of  incidental  bycatch  by  this 
fishery  did  not  exist  at  the  rime  of  the  proposed  listing. 

Since  the  proposed  listing,  NMFS  has  been  working  with  the  New 
England  Fishery  Management  Council  (NEFMC)  to  develop,  as  part  of  a 
GME  mulrispecies  fishery  management  plan,  a  bycatch  reduction  program 
that  would  progressively  reduce  the  total  harbor  porpoise  bycatch  in 
gillnet  fisheries  by  greater  than  50  percent.  Restrictive  fishing  measures 
being  considered  to  reduce  bycatch  include  area  closures,  seasonal 
restrictions,  incidental  take  allocations  and  other  effort  reduction 
measures.  Modifications  to  gillnet  fishing  gear  or  practice  include  the 
use  of  acoustic  deterrents  during  gear  deployment,  and  the  placement  of 
deterrents  or  "pingers"  on  the  net  while  it  is  fishing. 

NMFS  has  until  January,  1994.  to  make  a  final  determination  on 
whether  to  list  the  GME  harbor  poipoise  as  threatened  under  the  ESA 


PREY  OCCURRENCE  IN  SPOTTED  DOLPHINS  FROM  THE 
EASTERN  TROPICAL  PACIFIC 
Peltier,  K.M.  and  Chivers,  S.J. 

NMFS,  Southwest  Fisheries  Science  Center, P.O.  Box  271,  La  Jolla, 

CA  92038 

Prey  items  were  examined  from  428  eastern  tropical  Pacific  spotted 
dolphin  (Stenella  attenuatal  stomachs.  Fifty-three  species  of  fish  and  38 
species  of  cephalopods  were  identified  using  fish  otoliths  and  cephalopod 
beaks.  The  most  fiequently  occurring  species  of  fish  were  firom  the  Family 
Myctophidae  which  occurred  in  49%  of  the  stomachs  and  represented  75% 
of  the  fish  by  number.  The  most  frequently  occurring  species  of 
cephalopods  were  ftom  the  Family  Ommastrephidae  (squids)  which 
occurred  in  65%  of  the  stomachs  and  represented  28%  of  the  cephalopods 
by  number.  These  species  of  fish  and  cephalopods  are  associated  with  the 
deep  scattering  layer.  These  results  differ  from  the  prey  in  yellowfin  mna 
stomachs  in  which  42%  of  the  cephalopod  composition  consisted  of 
octopus  from  the  Family  Argonautidae,  a  species  found  in  near  surface 
waters  (unpubl.  data,  lATTC).  The  dolphin  sample  was  stratified  by 
geographic  area  and  oceanographic  season,  and  a  significant  difference  was 
found  to  occur  in  the  number,  occurrence  and  proportions  of  both  fish  and 
cephalopods  across  all  areas  and  by  season.  A  significant  difference  was 
also  found  in  the  time  of  day  the  dolphins  were  feeding.  More  full 
stomachs  were  found  in  the  morning  hours  while  no  full  stomachs  were 
found  later  in  the  afternoon,  suggesting  that  the  dolphins  are  feeding  at 
night  when  prey  from  the  deep  scattering  layer  migrates  upward. 
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THE  USE  OF  AQUATIC  DISPLAYS  BY  ADULT  MALE  HARBOUR  SEALS 
DURING  THE  BREEDING  SEASON 
Perry,  A.  Stc^'cy  aad  D.  Reaouf 

Dept  Psycholc^,  M^orial  Umversky  of  Ne^ouadkad,  St.  John’s,  Nfld.  A15  3X9 

PjinjiAt 

Poss^le  se^*advertisii^  and  territorial  maintenaDce  hmctioos  of  aquatic  display  of 
male  harbour  seals  (Phoca  n&ilins)  were  mv^tigated  at  MiquelozL  The  aquatic  display 
behariour,  haul-out  patterns,  ^d  ag^esrive  kteractioiis  of  ake  ^ult  males  were 
video-taped  oym*  two  crasecudve  breeding  seasons.  Data  were  also  collected  on  the 
haul-out  patterns  of  other  seals. 

Displays  started  during  partmition  and  continued  mitil  the  last  pu{»  were  weaned. 
Three  pie^  of  evidence  suggest  that  displays  are  mvolved  in  tenittHy  maintenance 
and  defence:  1)  simultaneous  displays  occurred  regularly  between  neighboring  males 
k  spedfic  locations,  2)  displays  foUovring  fights  and  chases  also  o<xurred  at  these 
ssmt  locations,  and  3)  (hsplays  onfy  occurred  withm  the  area  d^cribed  by  these  haul 
out  locations  when  an  ktruder  was  found  there.  Displays  occurred  during  the  three 
hours  before  high  tke  and  fom*  hours  foUowkg  high  dde  but  none  occurred  from  5 
to  8  hours  aftm*  High  tide.  The  rate  of  displajir^  was  highest  during  the  two  hours 
immediately  foUowkg  high  tide  when  nnimaU  were  gathering  at  haul-out  locations 
withk  territories. 

The  rate  of  displayi^  kcreased  with  the  number  of  boundaries  a  male  defended, 
iJthoi^h,  when  corrected  for  number  of  bouod^es,  there  was  no  difference  k  the 
rate  ^^ykg  between  ma|es.  These  r^ults  suggest  that  one  function  of  the  display 
is  territory  maktraance  and  d^ence,  but  do  not  exclude  the  posskk  role  of  the 
H«plyy  is  seff-advertisxE^ 


DIEL  PATTERNS  OF  "STRAND  FEEDING"  BEHAVIOR  BY  BOTTLENOSE 
DOLPHINS  IN  SOUTH  CAROUNA  SAU  MARSHES 
Richard  O.  Petricig 

Graduate  School  of  OceanographVy  University  of  Rhode  Island,  Narragansett, 
Rl  02882-1197 

Bottlenose  dolphins  {Tursiops  tri^cstus)  in  the  Spsrtins  marsh  system  near 
Hilton  Head,  South  Carolina  employ  a  unique  foraging  strategy.  Groups  of 
two  or  more  will,  in  a  synchronized  effort,  force  a  school  of  fish  onto  mud 
banks,  beaching  th^selves  in  the  process.  While  on  the  banks  the  dolphins 
then  pick  up  and  eat  the  stranded  prey.  Observations  during  all  seasons  over 
a  four-year  period  reveal  that  "strand  feeding*  in  the  study  area  is  limited  to 
animals  which  are  long-term  or  permanent  residents,  and  that  foraging  pods 
are  composed  of  relatively  stable  subgroups  within  this  population. 

The  use  of  light-enhancing  night  vision  equipment  revealed  that  the  forag¬ 
ing  behavior  occurs  during  the  day  and  at  night.  The  strand  feeding  behavior 
and  movements  within  the  study  area  are  determined  by  tidal  stage  and  are 
independent  of  light  levels  of  the  day-night  cycle.  Occurrences  of  the 
"strand  feeding"  foraging  technique  are  generally  limited  to  within  two  hours 
of  the  low  tide  when  the  beaches  are  exposed.  Use  of  the  technique  of 
strand  feeding  is  independent  of  water  temperature  but  only  occurs  when 
the  Secchi  depth  is  less  than  50  cm. 

Beaching  sites  are  determined  by  prey  location,  and  strand  feeding  does 
not  involve  herding.  Detailed  sonar  profiles  of  bottom  topography  at  con¬ 
sistently  used  stranding  sites  revealed  the  existence  of  "structures"  at  all 
sites  which  result  in  concentrations  of  their  primary  prey  fish  (striped  mullet, 
Mugt/  cepfisfus). 


CETACEANS  STRANDINGS  AT  NORTHEASTERN  BRAZIL  (1989-1993) 

Pimental,  G.  P.,  Barbosa,  R.  F„  Almeida.  R.  T..  Pimental,  D.  S.. 

arrd  Magalhaee,K.  M  FAUNE-  Groupo  de  Mamiferos  Aquirticos-NE,  Rua  Rio 

Sollmdes,  231,  Areias,  Recife-PE,  CEP  50780-231,  Brasil. 


Little  is  known  about  c^aceans  occurence  at  Northeastern  coast-Brazil.  From 
1 989  an  effort  was  conducted  with  fishermen  and  villagers  to  gather  all  information 
^bout  strandings  of  marine  nwnmals  to  be  attached  to  the  Itet  of  already  existing 
data  of  FAUNE-Groupo  ds  Mamiferos  Aquiticos-NE.  Along  2,000  km  of  coast 
surveyed  we  identified  eleven  strandings  while  some  others  mentioned  by 
residents.  Without  concise  data  were  not  compiled  in  this  work.  Four  species  of 
odontocetes  fPhyseter  macroceohahjs.  Globice.Dhala  sod..  Stenella  lonqirQStris. 
and  7iiphi[js  cavirosirisi  and  two  mysticetes  (Balaenopteridae)  were  recorded.  P. 
macrnranhaius  is  the  rrx^  common  cetacean  to  strand  in  Northeastern  waters, 
making  up  66.7%  (N«9}  of  all  odontocetes.  These  strandings  were  more  likely  to 
occur  during  Octot^r  and  November.  The  analysis  of  branding  records,  inciudir>g 
date,  total  length,  sex  and  species,  were  obtained  for  all  individual.  The  large 
number  of  undetermined  mortality  causes  for  all  species,  clearly  indicates  that  the 
majority  of  the  cases  were  not  thoroughly  documented  or  necropsied  to  determine 
cause  of  death.  A  practical  approach  to  unraveling  the  stranding  problem  in  the 
Northeastern  coast  require  a  contir^ous  and  extensive  program  to  include  and 
integrated  plan  to  get  biologic^  data  and  proems  stranded  animals. 


DATA  ON  THE  MORPHOLOGY  AND  LIFE  HISTORY  OF 
CENTRAL  AMERICAN  SPINNER  DOLPHINS  TAKEN  FROM 
VERTICAL  AERIAL  PHOTOGRAPHS 
Penyman,  W.  L.  and  Westlake,  R.  L. 

Southwest  Fisheries  Science  Center,  La  Jolla,  CA  92038 

Lengths  measured  from  aerial  photographs  were  used  to  examine  the 
morphology  and  reproductive  season  for  the  central  American  spinner 
dolphin  fStenella  longirostris  centroamericanaL  Few  data  are  available 
for  this  species,  primarily  because  they  are  not  significantly  impacted 
by  fisheries.  This  spinner  dolphin  ranges  along  the  continental  shelf 
from  south  of  the  Gulf  of  Tehuantepec  to  Panama.  Using  a  stereo 
comparator,  we  measured  the  lengths  of  1600  central  American  spinner 
dolphins  from  4  schools  that  were  photographed  in  August  1992  off  the 
coast  of  Guatemala.  For  females,  sex  was  inferred  by  the  close 
association  of  a  calf.  Asymptotic  length  for  males  and  females  was 
estimated  to  be  229  cm  and  218  cm,  respectively.  The  average  adult 
length  for  females  was  198  cm  (range  172  -  219  cm).  Calves  aged  less 
than  1  year  comprised  8.2  %  of  the  sample.  The  back-prqje:t^  birth 
dates,  indicate  a  single  spring  r^roductive  pulse. 


REGIONAL  VARUTION  IN  DIETS  OF  CO^ON  SEALS  Pheca  vMna  AND 
GREY  ^LS  HoHchoertts  grypm  IN  SCOTLAND 

Pierce,  G  J.  &  Samos,  M.B.  &  *7(^1,  D.J. 

Depaitment  of  Zoology.  University  of  Aberdeen,  Tilly(hone  Avoiye,  Abod^  AB92TN,  IRC 
and  *Lighthouse  Field  Station,  George  Street,  Crommy,  R(»s-shks,  IVl  18YJ,  UK. 

Se^  fkces  were  collected  from  coasud  haul-out  mid  breeding  sites  moimd  Scotland 
during  1993.  The  main  samplmg  sites  were  the  Summer  Isles  (west  coast).  Qiaiey  (north 
coast),  the  Moray  Firth.  BuUars  of  Buchan,  and  the  Isle  of  May  (east  coast).  Seal  stomachs 
were  also  collected  from  seals  killed  by  salmon  fishennen.  Fi^  otoliths  mid  c^halopod 
beaks  were  identifkd  and  measured  to  estimate  prey  size. 

The  main  groups  of  fish  eaten  were  Gadidae  (cod  Gadus  marhm,  whitmg 
Merlangius  rntrlangus,  haddock  Melanogrammus  aeglifinus,  Ung  Molva^  mciva,), 
Ammodytidae  (sandeels  Ammodyfes  spp.)  and  Pleuronectidae  (dab  Limanda  limanda,  long 
rough  dab  Hippoglossoides  plmessai^s,  plaice  Pleuronectes  pkuessa,  lemon  sole 
Microstomus  Idif).  A  range  of  other  fish  were  also  identified  including  dragonet  Callhnymas 
iyra,  lumpsucker  Cyclopttnts  limbus  and  herrkg  Clupea  fuwengus  The  miJy  cepfaidopod 
identified  was  the  octopus  EUdone  cirrhosa. 

R^ults  provide  evidence  of  significant  regional  variation  in  diet  For  example, 
seal  samples  from  the  spring  consi^d  mainly  of  sandeels  and  whiting  at  BuUars  of  Buchan, 
while  whiting  and  dragonets  wme  importmit  at  the  Isle  of  May  and  samples  from  mixed  haul- 
outs  in  Orkney  contained  mostly  sandeels.  Results  are  compared  with  diose  of  similar  studies 
completed  during  1986-1989. 


STRANDINGS  OF  THE  HUMPBACK  WHALE  IN  THE  MID-ATLANTIC 
AND  SOUTHEAST  REGIONS  OF  THE  UNITED  STATES.  1985  - 1992. 
Pltchford.  T.D.^-  Asmutis,  R-A^.,  lAniey,  D.N.^  and  Gannon,  D.P.^ 

^Virgmia  Marine  Science  Museum.  Virginia  Beach,  VA  23451 
^International  WikUife  Coalition.  Box  388,  North  Falmouth,  Ma  02556 
^  Plymouth  Marine  Mammal  Research  Center,  Box  1328,  Plymouth,  MA  02362 


Stranding  data  for  humpback  whales  (Meoaotera  novaeamliael  along  the 
eastern  seaboard  of  the  United  States  (New  Jersey  •  sotithe^tem  Florida)  were 
examined  for  the  years  1965  -  1992.  Significantly  more  animals  stranded  during 
the  la^  half  of  the  study  period  (1969-1992)  than  the  first  (1985-1968)  (P<0.025, 
n~34).  North  Carolina  had  the  greatest  number  of  strandings  (n«13).  However,  the 
density  of  brandings,  measured  as  strandings  per  kilometer  of  coastline,  was 
greatest  in  Virginia  (.055).  A  significdntly  elevated  area  of  strandings  extended 
from  Chesapeake  Bay.  VA  to  Cape  Hatteras,  NC  (P<0.01). 

Body  length  data  demor^rate  that  all  stranded  animals  were  sexually  immature, 
with  many  being  nevriy  Independei^  calves.  Significantly  more  animals  stranded 
during  the  months  from  October  -  March  (Ps0.04),  when  humpbacks  are  traveling 
toffrom  or  congregating  in  the  West  Indies.  This  may  represent  a  previously 
undocumented  seasonal  segregation  by  age/reprodudive  dass.  Sixty  percent  of 
adequately  documented  animals  show  evidence  of  ship  strike  and/or  entanglement 
in  commercial  fishing  gear,  suggesting  that  anthrop^enic  fadors  may  have  a 
negative  impad  on  animals  inhabiting  the  dudy  area. 
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EXPOSURE  OF  GREY  SEAL  PUPS  TO  CHLOROBIPHENYLS  DURING 
LACTATION . 

^Pomeroy,  P.P.,  A.J.,  ^Walton,  M. ,  ^Harwood,  J., 

^Green,’  N.  &  ^Jones,  K. 

^Sea  Mammal  Research  Unit,  NERC,  Madingley  Rd.  Cambridge,  UK. 
^Environmental  Science  Division,  University  of  Lancaster,  UK. 


Lactating  grey  seals  mobilise  blubber  stores  to  produce 
lipid-rich  milk  for  their  pups.  Highly  lipophyllic 
contaminants  are  delivered  along  vith  milk,  at  a  time  vhen  the 
pup's  immune  function  is  immature.  We  investigated  postpartum 
exposure  of  pups  to  chlorobiphenyls  (CBs)  by  measuring 
concentrations  of  27  CB  congeners  in  milk  samples  collected 
from  individually  identified  female  breeding  grey  seals  (n=13) 
in  3  consecutive  breeding  seasons  at  the  Isle  of  May, 
Scotland.  Milk  samples  were  collected  from  each  female  on  up 
to  3  occasions  during  each  breeding  season,  typically  on  days 
3,  9  and  16  of  lactation. 

Total  milk  intake  of  pups,  estimated  by  isotope  dilution, 
was  in  the  range  36.0  -  76.9  kg.  Total  CB  (expressed  as  the 
sum  of  27  congeners)  in  milk  lipid  delivered  in  a  season 
ranged  from  0.21  -  1.08  g  per  female,  differing  by  up  to  38% 
for  pups  born  to  the  same  female  2  years  apart.  Congener 
profiles  were  similar  in  all  milk  samples  but  individual  CB 
levels  (expressed  as  ng/g  milk  lipid)  differed  by  a  factor  of 
two  during  a  single  season  and  between  years  in  some  study 
females . 


A  SIGHTING/STRANDING  NETWORK  IN  FRENCH  POLYNESIA 
Poole,  M.  Michael 

Long  Marine  Laboratory,  Un-  of  Cal.,  Santa  Cruz,  CA  9506O 

In  1988  I  established  French  Polynesia's  first  cetacean 
sighting/stranding  network.  To  date  I  have  received  59O 
reports  on  16  different  species  near  28  different  islands. 
Reports  have  included  photos,  videos,  and/or  acoustic  record¬ 
ings,  thus  permittiing  species  confirmation,  group  size  de¬ 
termination,  and  identification  of  individuals.  Shipboard  GPS 
systems  have  provided  precise  locational  data.  My  own  syste¬ 
matic  field  surveys  at  six  islands  corroborate  most  findings . 

Of  particular  interest:  Stenella  longirostris  were  observed 
(ns172  sightings)  in  all  months,  at  16  islands,  in  or  near 
barrier  reef  passes,  or  in  bays.  Megaptera  novaeangliae  were 
observed  (n=125  a)  July-Oct.,  at  18  islands;  the  presence  of 
surface  active  groups,  recently  bom  calves,  and  singers  all 
suggest  that  P.P.  is  a  previously  undisclosed  calving/breeding 
ground.  Steno  bredanensis  were  observed  (n=32  s)  year  round, 
at  6  islands,  were  most  often  associated  with  fish  and/or  bird 
aggregations,  and  were  implicated  in  human  fishery  interact¬ 
ions.  Mesoplodon  densirostrls  were  observed  7  times  March-Aug. 
at  Moorea,  although  there  are  only  two  published  records  from 
the  entire  south  Pacific  between  Australia  and  Chile 

Five  strandings  at  three  islands  included  3  Ziphlus 
cavirostris ,  1  Mesoplodon  densirostrls ,  1  Steno  bredanensis , 
and  1  neonate  Stenella  longlrostris .  I  performed  necropsies  on 
all  but  the  Ziphius ,  and  obtained  selected  histological  sam¬ 
ples,  stomach  contents,  skeletons,  and  teeth. 


ADVANCED  SIGNAL  PROCESSING  FOR  MARINE  MAMMAL  CARDIOLOGY 
Poach,  T.B.  and  Barter,  K.A. 

Hughes  Aircraft  Corporation,  Pollerton,  CA  92634  and  SYSCON 
Corporation,  San  Diego,  CA  92110 


An  innovative  study  of  the  application  of  advanced  signal 
processing  techniques  to  marine  mammal  BCG  data  is  presented. 
The  objective  of  the  study  was  to  compare  the  cardiac  diag¬ 
nostic  information  available  from  the  standard  BCG  displays 
(time  vs.  solitude)  with  displays  representing  time-frequency 
signal  processing  of  the  same  BCG  data.  Time  frequency  pro¬ 
cessing  is  a  relatively  new  form  of  advanced  signal  processing 
that  is  optimized  on  short  duration  signals  that  vary  over 
time,  e.g.,  the  heartbeat.  There  are  several  different  algo¬ 
rithmic  kemals  that  have  been  developed  for  time-frequency 
signal  processing.  Our  method  was  to  develop  a  dual  screen 
workstation  environment  that  supported  comparison  of  the 
standard  EC6  output  with  the  display  output  of  a  variety  of 
time-frequency  kemals  on  the  same  BCG  marine  mammal  data. 

Our  results  clearly  demonstrate  that  certain  time-frequency 
kemals  applied  to  BOG  data  permit  the  electrophysiologist 
to  see  essential  frequency  details  of  the  QRS  and  post  QRS 
complex.  These  details  allow,  for  the  first  time,  a  clear 
depiction  of  the  heart's  polarization  cycle,  localization  of 
^^ocardial  infarct  dcuzage  and  diagnosis  of  a  late  potential 
(possible  sudden  death)  within  a  single  heartbeat. 


HEART  RATE  RESPONSES  OF  CALIFORNIA  SEA  LIONS  DURING  TRAINED 

SUBMERGED  SWIMMING  AND  DIVING 

Ponganis,  P.J.,  Winter,  L.M.  and  Kooyman.  G.L. 

Center  for  Marine  Biotechnology  and  Biomedicine,  Scripps 
Institution  of  Oceanography,  University  of  California,  San 
Diego,  U  Jolla,  CA  92093-0204 

Since  the  bradycardia  observed  during  trained  head 
immersion  of  sea  lions  contrasts  with  the  high  heart  rate 
(HR)  recorded  during  flume  swimming,  we  sought  to  examine  HR 
during  more  prolonged  submerged  exercise  in  California  sea 
lions  (ZaJophus  califomianus) .  Four  subadults  (30-40  kg 
body  weight)  were  trained  to  swim  submerged  for  90-150  s 
periods  while  following  an  underwater  target  suspended  from  a 
cart  moving  at  a  1.5m  s'^  around  a  ring  tank.  A  Holter 
monitor  attached  by  a  strap  harness  recorded  the 
electrocardiogram  (ECG).  The  same  device  was  also  used  on 
sea  lions  trained  to  dive  to  a  target  as  deep  as  100  m  in  the 
open  ocean.  Heart  rate  was  calculated  beat  to  beat  from  the 
R  wave  interval  of  the  analog  ECG.  Mean  resting  HR  ranged 
from  60  to  130  beats/min  (BPM) .  During  submerged  swimming 
(SS),  mean  submergence  HR's  were  40-80  BPM,  surface  HR's, 
110-150  BPM.  During  dives  between  80  and  185  s  duration, 
mean  HR's  were  48-82;  HR,  as  during  SS,  rapidly  decreased  to 
minimum  rates  of  25-50  BPM  during  the  dive.  These  low  HR's, 
which  occur  while  the  sea  lion  is  actively  swimming,  imply  a 
major  restriction  in  blood  flow  distribution  during  SS  and 
diving  in  sea  lions.  Supported  by  USPHS  HL  17731. 


A  RAPID  NON-INVASIVE  TECHNIQUE  FOR  AGEING  YOUNG  HARBOUR 
SEALS. 

Porter,  L.J.,  Corpe,  H.M.  &  Thompson,  P.M. 

University  of  Aberdeen,  Dept,  of  Zoology,  Lighthouse  Field 
Station,  Cromarty  IV11  8YJ,  UK. 


Where  studies  of  Harbour  seal  pups  extend  throughout  the 
year,  it  tan  be  difficult  to  distinguish  between  some 
recently  weaned  pups  and  yearlings.  Slow  growth  during  the 
first  year,  and  between  year  variations  in  growth  rate  mean 
that  size  and  weight  of  weaned  pups  and  yearlings  can  be 
very  similar.  For  studies  investigating  pup  development  it 
is  clearly  essential  to  be  able  to  distinguish  between  early 
age  classes.  We  therefore  sought  a  technique  to  q;uanti£y 
these  differences,  in  order  to  avoid  subjective  distinctions 
based  upon  general  appearance. 

We  collected  hair  samples  from  a  standard  site  on  the 
dorsal  surface  of  harbour  seals,  ranging  in  age  from  1  to  16 
months.  10  hairs  were  selected  at  random  from  each  sample 
and  the  width  of  each  measured,  Sim  from  the  tip.  A  mean 
width  was  calculated  for  each  animal.  Initial  results 
indicate  that  the  hairs  of  pups  that  have  undergone  their 
post-natal  moult  are  significantly  wider  (mean=0 . 1 8mm)  than 
those  of  animals  less  than  1  year  of  age  (mean-0. Ilnm). 
Measurement  of  small  quantities  of  hair  therefore  promises 
to  provide  a  rapid  non-invasive  technique  for  quantifying 
the  age  of  young  harbour  seals. 


AMPLIFICATION  OF  INTERVENING  NON-CODING  SEQUENCES  IN  ACTIN 
GENES  IN  THE  BELUGA  WHALE  {DEiPHiNAPTEBUS  LEUCASi 
Postma,  L.D.1. 2  and  Clayton,  J.w2 
''  Microbiology  Dept.,  University  of  Manitoba,  Winnipeg,  Manitoba, 

R3T2N2 

2  Fisheries  and  Oceans  Canada,  Central  and  Arctic  Region,  Winnipeg,  Manitoba, 
R3T  2N6 

The  beluga  whale  Is  of  great  cultural  Importance  to  many  Canadians.  Across 
the  North  the  species  is  hanrested  by  aboriginal  peoples.  These  whales  migrate, 
in  early  summer,  from  poorly  defined  wintering  areas  in  broken  ice  cover  to 
estuarine  and  other  nearshore  waters  in  the  Arctic.  An  understanding  of  the 
genetic  discreteness  of  the  various  summer  concentrations  of  beluga  is  needed  so 
that  stocks  can  be  clearly  identified  and  managed  on  an  individual  stock  basis. 
This  requires  not  only  the  analysis  of  maternally  inherited  mitochondrial  DNA 
(mtONA)  but  also  the  establishment  of  nuclear  DNA  markers  which  may  be  used 
to  determine  the  beluga  breeding  strategy.  We  have  amplified  nuclear  non-coding 
intron  sequences  in  beluga  actin  genes.  Total  DNA  was  extracted  from  skin 
samples  collected  during  aboriginal  subsistence  harvests  of  beluga.  The  beluga 
intron  s^uences  were  then  ampilfied  using  primers  designed  by  S.  Palumbi, 
University  of  Hawaii.  In  the  beluga,  four  major  amplification  products  have  been 
identified  in  a  230  bp  to  1 .5  kb  fragment  size  range.  Three  of  these  fragments 
have  been  successfully  reamplified.  Analysis  of  the  size  and  nucleotide  sequence 
of  these  intron  amplification  products  provides  data  that  may  be  used  for 
investigation  of  nuclear  genetic  variability  between  beluga  whale  populations. 
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RESPONSE  TO 


A  FIEIiD  STUDY  OF  THE  SPRING  MIGRATION  AND  HABITAT  USE 
OF  HARBOR  PORPOISE  (PHOCOENA  PHOCOENA)  IN  THE 
PENOBOSCOT  BAY  AREA  OF  CENTRAL  MAINE. 

Potter,  D.C.',  D.  Palfca',  A.  Reatf,  and  J.  Nicolas' 

1)  National  Marine  Fisheries  Service,  Woods  Hole,  Ma 

2)  Woods  Hole  Oceanographic  Institution,  Woods  Hole, 
MA  02543 


In  the  spring  of  1992  the  National  Marine 
Fisheries  Service  began  a  directed  study  of  the 
habitat  use,  resource  partitioning,  and  life  history 
parameters  of  the  harbor  porpoise.  The  study  of  these 
ecological  relationships  centered  in  Penoboacot  Bay 
and  along  the  central  Maine  coastline.  Three,  one 
week  study  periods  in  April,  May  and  June  followed 
the  arrival  and  residency  of  amimals  in  the  bay.  Over 
600  miles  of  transect  lines  were  run  using  a  RIB  and 
47  CTD  stations  were  occupied.  No  animals  were 
reported  in  the  April  survey  in  well  mixed  4°C  water. 
In  May,  in  generally  isothermal  (9°C)  conditions,  15 
sightings  were  made  of  18  individuals.  In  June,  in 
waters  stratified  in  both  salinity  and  ten^ierature, 
99  animals  were  seen  in  48  sightings.  These  animals 
were  frequently  seen  in  cow/ calf  pairs  in  the 
presence  of  a  third  animal.  Sighting  rates  were 
greater  in  the  western  reaches  of  the  bay  where 
salinities  were  lower.  This  distribution  is 
correlated  with  pelagic  fish  abundance. 


THE  USE  OF  A  GEOGRAPHICAL  INFORMATION  SYSTEM  TO 
CORRELATE  DOLPHIN  HOME  RANGE  WITH  ENVIRONMENTAL 
FACTORS 

Price-May, Linda 

Center  For  Coastal  Studies,  Texas  ARM  University- 
Corpus  Christi 

6300  Ocean  Dr.,  Corpus  Christi,  Texas  78412 


A  study  of  bottlenose  dolphins  {Tursiops 
tnmcatus)  in  the  Aransas  Pass,  Texas,  area,  was 
begun  on  1  April  1991.  One  hundred  forty  three 
surveys  from  boat  and  land-based  platforms  resulted 
in  1,028  hours  of  direct  observation  of  dolphins 
within  a  45.6  km  area  of  channels  and  inlets. 
Repeated  sighting  of  three  photographically 
identified  individuals  in  three  disparate  areas 
indicate  a  preference  for  certain  attributes  such  as 
tidal  movements,  sub-surface  topography,  water 
temperature,  and  water  depth  in  preferred  haibitats. 
This  poster  will  demonstrate  the  ability  of  GIS  to 
integrate  photo-identification  studies  and  sighting 
information  into  map  transects  to  correlate  site 
fidelity  and  environmental  factors. 


EXPANSION  OF  THE  NORTHERN  ELEHiANT  SEAL  BREEDING 
COLONY  AT  POINT  REYES  HEADLAND,  CALIFORNIA  (1981- 
1992) 

Ptak,  L.D. 

P.O.  Box  93,  Inverness,  CA  94937 


Northern  elephant  seals  began  breeding  at  Point 
Reyes  Headland  in  the  early  I980's.  A  total  of  116  pups 
were  bom  during  the  1991-92  breeding  season.  The 
number  of  northern  elephant  seal  births  at  Point  Reyes 
Headland  have  increased  an  average  of  43%  annually  for 
the  first  12  years  of  the  colony.  This  growth  rate  is 
similar  to,  though  slower  than,  the  first  12  years  of 
breeding  at  the  neighboring  Farallon  Islands,  as  well  as 
the  mainland  breeding  site  at  Aho  Nuevo.  Pup  mortality 
was  6%  in  1991-92  and  has  averaged  10.3%  annually. 
During  the  1991-92  breeding  season,  19%  of  the  breeding 
females  were  of  known  age  and  origin.  Their  ages  ranged 
from  2-17  years  and  averaged  6.1  years.  Of  these 
females,  64%  were  bom  at  Aho  Nuevo,  14%  at  San  Miguel 
Island,  9%  at  the  Farallon  Islands,  9%  were  released  by 
the  California  Marine  Mammal  Center,  and  4%  were  bom 
at  San  Nicolas  Island.  One  of  the  two  alpha  bulls  was  of 
known  age  (8  years)  and  origin  (Aflo  Nuevo). 


GREY  SEALS  {Malichoerus  grypua)  LEUCOCYTE 
CHANGES  IN  AMBIENT  TEMPERATURES 
Poulin  D.J. 

Department  of  Zoology,  Univeraity  of  Guelph,  Guelph,  Ont., 
Canada  NIG  2H1 

Unaeaaonably  warm  environmental  temperatures  have 
preceded  a  number  of  marine  mammal  epizootics.  In  the 
present  study,  leucocyte  counts  were  monitored  in  adult 
grey  seals  {Hallchoerua  grypua)  exposed  to  natural 
photoperiod  and  ambient  air  tMnperatures .  Throughout  the 
year,  leucocyte  numbers  were  negatively  correlated  with  day 
length  and  with  air  temperature.  To  separate  the  effects 
of  photoperiod  and  temperature,  two  adult  animals  were 
exposed  to  warmer  temperatures  for  4  weeks  during  winter, 
while  the  natural  photoperiod  was  maintained.  At  the 
higher  temperatures,  white  blood  cell  counts  decreased  and 
continued  to  do  so  for  4*’5  weeks  after  the  animals  were 
returned  to  natural  seasonal  (i.e.  lower)  temperatures. 
Yet,  when  the  experiment  was  repeated  with  two  immature 
grey  seals,  which  had  been  kept  at  relatively  constant  air 
and  water  temperatures  since  weaning,  the  opposite  results 
wrare  obtained.  These  preliminary  results  suggest  that 
changes  in  temperature  have  an  effect  on  pinniped  immune 
systems  and  may  be  a  potential  contributing  factor  in 
marine  mammal  epizootics.  They  also  suggest  that  changes 
in  temperature  may  trigger  different  responses  in  seals  of 
different  ages. 


COMPREHEHSION  OP  CONJtmCTm  PULES  BT  A  BOTTLENOSED  DOLPHIN 
Prince,  C.  6.  and  Heraan,  L.  M. 

Eevalo  Basin  Marine  Maaaal  Laboratory,  University  of  Mavali, 
1129  Ala  Moans  Blvd.,  Honolulu,  HI  96814 

A  bottlenosed  dolphin,  Turaiops  tnmcatus,  vas  trained  on 
two  contrasting  connective  sequences  In  an  artificial 
gestural  language.  The  sequence  OBJECTl  'K  "AND"  ■¥  0BJECT2  + 
ACTION,  required  a  response  to  both  designated  objects  using 
the  specified  action.  The  contrasting  sequence,  OBJECTl  4- 
"NO"  -f  0BJECT2  +  ACTION,  required  a  response  to  only  0BJECT2 
using  the  specified  action.  After  training,  a  transfer  test 
vas  carried  out  with  the  nev  sequences:  (1)  MODIFIER  t 
OBJECTl  +  AND/NO  +  0BJECT2  +  ACTION,  and  (2)  OBJECTl  +  AND/ 
NO  +  MODIFIER  +  0BJECT2  +  ACTION.  The  dolphin  produced  the 
correct  response  category  (responding  to  both  or  responding 
to  only  the  last  object)  on  93.8%  (43/48)  and  87.5%  (21/24) 
of  the  novel  AND  and  novel  NO  sequences,  respectively.  The 
dolphin's  strategy  vas  to  respond  to  0BJECT2  first,  and  then 
respond  to  OBJECTl.  Though  choice  accuracy  on  both  OBJECTl 
and  0BJECT2  vas  generally  above  chance,  accuracy  on  OBJECTl 
in  the  AND  conjunction  vas  less  than  on  0BJECT2.  Similar 
performance  differences  have  been  observed  for  certain  other 
language  sequences  also  requiring  the  dolphin  to  remember  and 
respond  to  tvo  named  objects  (Herman  et  al.,  1984). 
Performance  vas  significant  (p  <  .00001)  on  both  the  modified 
OBJECTl  and  the  modified  0BJECT2.  Results  vere  Interpreted 
in  terms  of  comprehension  of  the  semantic  difference  betveen 
AND  and  NO,  memorial  encoding  of  OBJECTl  and  0BJECT2,  and  the 
comprehension  of  vord-order. 


EARLY  PHASE  OF  NORTHERN  FUR  SEAL  rCALLQRHTNUS  URSINUS)  PUP 
MIGRATION  FROM  ST.  PAUL  ISLAND,  ALASKA 
Ragea,  T.  J.’,  AnUmelis,  G.  A.^  md  Kiyots,  M.’ 

'Nsiioiial  Msfine  Fidieries  Service,  2570  Dole  St..  Hcxioluiu,  HI  96822-2396;  ^abcmsl 
Msriae  Mammal  Laboratory,  Natioiud  Mahoe  Fisheries  Service,  7600  Saad  Poiat  Way, 
N.E. ,  Seattle,  WA  98 1 15-0070;  ’Natiooal  Research  TwriHite  of  Far  Seas  Fineries,  Fineries 
Agency,  5-7-1  Orido,  Shimizu,  Shizuoka,  424  Jtpaa 

The  pdagic  augrstioB  and  distribution  of  weaned  oorthera  for  aetl  ftj’-aMnririnua  ursinm) 
pups  must  be  und^stood  to  identify  tiiose  factors  which  may  influeDce  tiieir  growth  and 
survival.  The  early  phase  of  nortison  for  sssl  piq>  migration  was  investigated  usiiig  VHF 
(very  high  frequency)  radio  tdemeby.  In  1989-90, 184  ptqm  wm  radio-togged  on  St  Puil 
Islend,  Alaska.  After  their  departure  from  the  island,  pups  were  located  near  the  MSt^ 
Aleutian  Iriands  by  recriver  stations  (m  land  and  aerial  surveys  from  fixed-wing 

aircraft.  Mean  departine  dates  were  November  13  (±  5.1  days  ad,  n=90)  and  17  (±  4.9 
days  sd,  b»88)  in  1989  and  1990,  re^Mtotively.  Average  travel  time  between  St.  Paul 
Island  and  the  Aleutimi  Ishmd  passes  was  11  days  (±  6  days  ad,  b»  63).  E^msted 
minimum  traveling  speed  was  36-40  km/dsy  in  the  Bering  Ses  and  57-61  km/day  near  the 
Aleutian  Island  passes  (assuming  movmnsnt  in  s  tonight  Une).  Tnveling  speed  and 
looUions  were  not  significantly  diffmcnt  for  males  and  females.  Located  pups  were  widely 
distributed  throughout  the  Aleutian  Mud  study  ares  from  Unimak  Pass  to  Ssnudgs  Pass 
and  remained  d^iersed  as  foey  migrated  into  foe  North  Pacific  Ocean.  However,  foe 
relatively  hi^  proportion  of  in  foe  ahidy  area  indicatee  foat  nugratioa  feom  St.  Paul 
island  was  not  random,  but  instead  forected  toward  foe  aoufoeato.  Ibeae  reralte  indicate 
that  after  weamng  fur  seal  pups  may  qtond  relatively  little  time  in  foe  Bermg  Sea. 
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USING  DECISION  ANALYSIS  TO  HELP  CHOOSE  AMONG 
MANAGEMENT  STRATEGIES  FOR  ENDANGERED  SPECIES 
Ralls,  Katherine  and  Starfield,  Anthony  M. 

National  Zoological  Park,  Smithsonian  Institution, 
Washington,  DC  20008  and  Department  of  Ecology, 
Evolution,  and  Behavior,  University  of  Minnesota, 
St.  Paul,  MN  55108 


Applying  decision  theory  to  conservation 
problems  can  provide  practical  new  techniques  for 
agency  decision-makers.  The  use  of  these  new 
analytical  techniques  can  lead  to  better- 
documented,  more  defensible  decisions  and  the 
wiser  use  of  limited  budgets. 

We  apply  decision  theory  to  the  problem  of 
choosing  a  management  strategy  to  reduce  deaths 
from  "mobbing"  in  endangered  Hawaiian  monk  seals. 
First,  we  develop  a  simulation  model  of  a  small 
monk  seal  population  and  use  it  to  estimate  the 
probable  results  of  various  management  strategies. 
We  then  use  the  probabilities  generated  by  the 
model  as  input  for  two  simple  multi-objective 
decision  analysis  techniques:  hierarchical  goal 
filtering  and  ranking  on  a  weighted  objective 
function.  The  two  techniques  give  similar  results. 

Both  techniques  avoid  the  use  of  average 
outcomes  and  expected  values,  help  focus 
discussion  on  objectives  and  goals,  and  are 
suitable  for  use  in  a  workshop  environment. 


DISTRIBUTION  AND  HABITAT  USE  OF  HARBOR  PORPOISE 
(Phocoena  phccoena)  IN  THE  NORTHERN  SAN  JUAN 
ISLANDS,  WASHINGTON. 

Raum-Suryan,  Kimberly  L. 

Moss  Landing  Marine  Laboratories.  Moss  Landing.  CA 
95039. 


Within  northern  Puget  Sound.  Washington,  harbor 
porpoise  (Phocoena  phocoena)  numbers  have  declined 
in  areas  where  once  commonly  observed.  The 
objective  of  this  study  was  to  examine  distribution 
and  abundance  patterns,  and  environmental  variables 
potentially  influencing  areas  of  occurrence. 

Random  8  km  boat  surveys  (n  »  73)  were 
conducted  from  June  to  October  1992  in  a  Beaufort 
sea  state  of  0  or  1  between  0700-1900  h.  The  study 
area  was  sectioned  into  five  approximately  equal 
areas  (46-55  kmO  to  facilitate  transect  placement. 

Porpoise  were  sighted  on  75%  of  surveys.  Of  the 
62.9  h  of  survey  time,  there  were  301  sightings 
(526  porpoise),  The  distance  from  survey  vessel  to 
porpoise  varied  from  10-1083  m  (x  =  451.0  m, 

SE  =  14.53).  There  was  an  average  of  4.8  sightings 
per  hour  (9.0  porpoise/hour).  Porpoise  were 
distributed  over  a  depth  range  of  20,1-235.0  m 
(x  =  142.0  m,  SE  =  2.33),  with  83%  occurring  over 
depths  greater  than  100  m  and  65%  occurring  over 
bottom  relief  of  less  than  10  m.  Groups  of  birds 
(>100)  were  associated  only  with  0,7%  of  sightings. 


LIFE  HISTORY  &  DIET  OF  HARBOUR  PORPOISES  IN  THE  GUtF  OF  MAINE 
Read,  A.J,^,  Craddock,  J.E.^,  Hohn,  A. A.*  and  Nicolas,  J.R.^ 
^Uoods  Hole  Oceanographic  Inscltutlon,  Woods  Hole,  MA  025A3, 
^NMFS  Office  of  Protected  Resources,  Silver  Spring,  MD  20910, 
^Northeast  Fisheries  Science  Center,  Woods  Hole,  HA  025A3 

Ue  examined  age,  reproductive  condition  and  diet  of  78 
harbour  porpoises  (Phocoena  phocoena)  killed  Incldental.ly  In 
Gulf  of  Maine  fisheries  between  1989  and  1993.  Host  specimens 
were  killed  in  sink  gill  nets  during  spring  and  autumn, 
seasons  for  which  there  is  little  information  on  the  ecology 
of  this  population.  Age  was  estimated  from  decalcified  and 
stained  sections  of  teeth.  Most  specimens  were  young,  but 
several  older  (>10  years)  individuals  were  present  in  the 
sample.  Histological  testis  preparations  revealed  Chat  eight 
of  22  males  were  sexually  mature,  although  testis  size  and 
function  regressed  considerably  during  the  non-breeding 
season.  Thirteen  of  25  females  were  sexually  mature;  all  but 
one  were  reproductively  active.  The  apparent  pregnancy  rate 
was  0.85,.  consistent  with  other  studies  of  reproduction  in 
this  population.  The  stomachs  of  55  individuals  contained 
10,820  fish  otoliths  and  31  squid  beaks.  Two  fishes  dominated 
the  diet:  herring  Clupea  harengus  (711  otoliths  from  30 
stomachs),  and  silver  hake  Merluccius  biiinearis  (3,133 
otoliths  from  30  stomachs).  Two  deep  water  prey  species  were 
identified:  pearlsides  Naurolicus  nnielleri  (4,886  otoliths 
from  18  stomachs)  and  lantemfish  Ceratoscopelus  aaderensis 
(1,921  otoliths  from  two  stomachs).  These  last  two  species  are 
new  prey  records  and  may  be  important  in  the  diet  during  fall 
and  winter,  when  porpoises  may  be  found  in  deep  water. 


BODY  CONDITION  AND  METABOUC  CHEMISTRY  OF  STELLER  SEA  UON 
PUPS  IN  THE  ALEUTIAN  ISLANDS  AND  GULF  OF  ALASKA. 

Rea,  L.D.,  M.A.  Castellini  and  R.L.  Menick. 

Institute  of  Marine  Science,  University  of  Alaska,  Fairbanks,  Alaska  99775  and  National 
Marine  Mammal  Laboratory,  Alaska  Fisheries  Science  Center,  Seattle,  WA  98115. 

We  measured  body  condition  and  metabolic  cbemistiy  of  74  Steller  sea  lion  pups  to 
test  the  hypothesis  that  neonatal  pups  are  physiologically  compromised,  suggesting  that 
they  could  not  survive  the  Erst  year  foraging  at  sea.  Pups  were  captured  at  8  locations 
in  the  Gulf  of  Alaska  attd  the  Aleutian  during  June  and  July  of  1991  and  1992. 

Pups  were  weighed  and  blood  samples  collected  from  the  pelvic  venous  plexus  to 
determine  hematocrit  (Hct),  hemoglobin  (Hb)  content,  water  content  of  the  plasma  and 
whole  blood,  and  plasma  concentrations  of  blood  urea  nitrogen  (BUN),  iM»-esterified 
fatty  acids  (NEFA)  and  ketone  bodies  (6-HBA). 

Pups  ranged  from  19.5  to  46.5  kg  with  a  mean  (±  SD)  of  31.0  (±  5.9)  kg.  Hct 
ranged  from  29%  to  51  %,  and  there  was  a  light  linear  relationship  between  Hct  arxl  Hb 
concentration  (r^BO.68,  psQ.OOO).  Water  content  of  tbe  whole  blood  and  plasma  showed 
no  indication  of  dehydration  in  these  pups. 

There  was  no  apparent  correlation  of  metabolic  chemistry  with  tbe  mass  of  tbe  pups. 
8-HBA  coDcentraticau  ranged  from  0.026  to  0.828  mM.  However,  this  same  range  of 
values  was  seen  within  some  mdividuals  that  were  sampled  again  one  week  later, 
suggesting  a  wide  variability  possibly  due  to  short  fasts  while  tbe  mother  is  at-sea 
foraging.  BUN  values  were  typically  between  2  and  8  mM  although  some  animals 
showed  concentratiixis  up  to  14  or  16  mM.  These  levels  are  within  ranges  reported  for 
other  young  pinnipeds.  NEFA  levels  ringed  from  0.3  to  5.93  mM  with  a  mean  of  1.47 
(±  0.81). 

We  found  no  evidence  that  the  Steller  sea  lion  pups  in  this  study  were  severely 
physiologically  compromised  such  that  their  hiture  survival  would  be  inqMCtod. 


STATISTICAL  CHARACTERIZATION  OF  BELUGA  WHALE  VOCALIZATIONS 
Recchla,  C.A.  and  Fristrup,  K.M. 

Biology  Dept.,  Woods  Hole  Oceanographic  Institution,  Woods 
Hole,  MA  02543 


Until  now,  investigators  of  vocal  behavior  have  been 
primarily  limited  to  qualitative  categorization  of  sounds 
based  on  sural  impressions  and  visual  Inspection  of 
spectrograms .  Recent  advances  in  computer  hardware  and 
software  facilitate  automated  acoustic  feature  extraction, 
which  in  turn  enables  use  of  statistical  techniques  to  test 
whether  sounds  fall  into  discrete  categories. 

Beluga  whales  (Deiphinapterus  leucas)  produce  a  wide 
variety  of  sounds.  Vocalizations  of  wild  and  captive  belugas 
were  analyzed  both  qualitatively  and  quantitatively  to  compare 
the  resulting  characterizations  of  vocal  repertoire.  In 
general,  beluga  whale  calls  did  not  fall  into  distinct 
categories.  Differences  were  found  in  the  vocalizations  of 
groups  of  beluga  whales  at  different  captive  facilities. 
These  results  will  be  contrasted  with  those  from  previous 
studies . 
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ORGANOCHLORINES  IN  MILK  FROM  VARIED  STAGES  OF 
LACTATION  OF  TRAINED  TURSTOPS  TRUNCATUS ■ 

Reddy,  Michelle  and  Sam  Ridgway 
NCCOSC,  Code  5107B  San  Diego,  CA  92152. 


Organochlorines  (OC)  were  analyzed  fro*  nilk  of 
4  bottlenose  dolphins  trained  to  postition  at 
penside  to  allow  for  Bilk  collection.  Samples  were 
collected  fro®  SAY  (age  12)  and  ELL  (»age  16) 
after  each  produced  their  first  calf,  from  SLA 
(age  32)  when  she  relactated  12  years  after  the 
birth  of  her  first  calf  (relactation  was  induced 
after  she  was  housed  with  an  orphaned  calf)  ,  and 
from  TOD  (age  35)  who  began  lactating  after  being 
housed  with  an  orphaned  calf;  she  had  not  calved 
in  the  24  years  she  has  been  cared  for  at  NCCOSC. 
Data  reflect  levels  at  varied  stages  of  lactation. 
The  highest  values  (lipid  wt.)  for  p,p'DDE, 
p,p'DDD,  p,p'DDT,  and  PCB  were  3.39,  .215,  .101, 
2.74,  (in  PPM)  respectively,  and  were  found  in 
milk  produced  by  TOD,  the  oldest  dolphin.  The 
lowest  values  for  p,p'DDE,  p.p'DDD,  p,p'DDT,  and 
PCB  were  .33,  .027,  <,025,  .0281,  respectively, 
and  were  from  milk  produced  by  ELL,  one  of  the 
youngest.  Data  suggest  that  OC  levels:  1)  are 
related  to  fat  content  of  milk,  2)  are  gradually 
released  throughout  the  course  of  lactation  and, 
3)  are  related  to  age  and  reproductive  history. 


CAN  PUERTO  RICAN  MANATEES  BE  TRACKED  FROM  SPACE? 
THE  FIRST  SATELLITE-BASED  TELEMETRY  OF  TRICHF.CHUS 
MANATUS  OUTSIDE  THE  CONTINENTAL  UNITED  STATES 
Reid,  J.P.  aad  Boode,  R.K. 

U.S.  Fish  aad  Wildlife  Service,  412  NE  16th  Ave.,  Geioesville,  FL  32601 

Since  1985,  Service  Arfos-mooitored  transmitters  have  been  deployed  on  75 
Florida  manatee  to  document  habitat  use  aad  movemeat  {^ttems.  Recovery  plans 
for  W^t  Indian  manatee  in  Puerto  Rico  specify  the  need  for  telemetry-derived 
location  data  in  order  to  develop  effective  management  strategies.  In  1992,  Sirenia 
Project  personnel  initiated  a  study  to  determine  the  feasibility  of  capturing  manatees 
in  the  open-waters  of  eastern  Puerto  Rico  and  the  effectiveness  of  using  existing 
manatee  radio  transmitters  and  tag  attachments  on  maaate<»  off  Puerto  Rico.  With 
the  cooperation  of  the  U.S.  Navy,  Puerto  Rico  DNR,  Caribbean  Stranding  Network 
and  local  USFWS  offices,  manatees  were  net-captured  at  Roosevelt  Roads  Naval 
Station  Nvhere  they  frequent  a  freshwater  discharge.  Capture  techniques  used  in 
Florida  were  modified  to  minimize  complications  at  this  open-water  site.  Three  male 
manatees  were  radio  tagged  and  tracked  remotely  through  Service  Argos.  Lx>catiofl 
data  were  regularly  obtained  with  units  typically  averaging  1.3  locations  of  quality 
1  or  better  per  day.  In  the  field,  manatees  were  located  for  behavioral  observations 
and  tag  adjustments  using  VHF  and  ultrasonic  telemetry  techniques.  Two  had 
transmitters  replaced  after  six  months,  enabling  a  12-mooth  continuous  track  on 
each.  Use  of  the  protected  waters  of  the  Naval  Base  was  common  for  all  three 
individuals.  One  ^so  periodically  traveled  10  km  across  open  water  to  and  from 
Viequ^  Island.  Several  modifications  to  the  tag  and  attachment  were  made  or 
identified  to  accommodate  the  marine  environment  of  coastal  Puerto  Rico. 
Improvements  in  the  tag  design  and  success  with  monitoring  manatees  in  habitats 
different  than  those  encountered  in  Florida  show  promise  for  future  satellite-based 
telemetry  projects  on  manatees  throughout  their  range. 


DIVING  PATTERNS  OF  HARBOUR  SEALS  PHOCA  VITULINA  IN  THE  SHALLOW 
WADDEN  SEA  ASSESSED  BY  VHF-TELEMETRY 
RIES,  E.H.  and  TRAUT,  I.M. 

Institute  for  Forestry  and  Nature  Research,  Department  of 
Aquatic  Ecology,  P.O.  Box  167,  1790  AD  Den  Burg,  The 

Netherlands  and  Department  of  Aquatic  Ecology,  University  of 
Oldenburg,  P.O.  Box  2503,  26111  Oldenburg,  Germany. 

The  activity  patterns  of  harbour  seals  is  investigated  to 
reveal  behavioural  responses  to  a  specific  habitat  type 
presented  by  the  shallow  Wadden  Sea  (average  depth  between  1 
and  5  m) .  Covering  different  sex-  and  age-classes,  the  diving 
behaviour  of  25  animals  is  monitored  by  means  of  VHF- telemetry . 

The  mean  duration  of  dives  varied  among  individuals  between 
1.5  and  4.75  minutes  and  was  found  to  increase  in  relation  to 
the  body  size.  Comparing  the  frequency  distributions  of  dive 
durations  among  size  classes  showed  that,  albeit  medians  are 
similar,  larger  seals  performed  a  higher  proportion  of  longer 
dives.  The  maximum  dive  duration  was  31  minutes.  It  is 
remarkable  that  average  dive  durations  of  adult  animals 
continue  to  increase  exponentially  in  relation  to  the 
proportion  of  time  spent  submerged.  While  the  percent  dive  time 
amounts  to  rates  between  90  to  99.9%,  the  average  dive  duration 
is  above  3  minutes.  Mean  percent  dive  times,  found  for  harbour 
seals  in  the  Wadden  Sea  was  87%,  which  exceeds  the  values 
reported  for  this  species  in  other  habitats  by  10%.  One 
explanation  might  be  that  seals  adopt  specific  diving 
strategies  in  response  to  environmental  parameters  such  as 
water  depth  and  food  availability 


TASK-SPECIFIC  CODING  STRATEGIES  IN  A  CALIFORNIA  SEA 
LION 

Reichmulh,  C.J.,  Kastak,  D.,  and  Schusierman,  R.J. 

Long  Marine  Laboratory,  100  Shaffer  Rd.,  Santa  Cruz,  Ca.  95060 


The  ability  to  quickly  alter  problem-solving  strategies  is  important  for 
an  animal  exposed  to  widely  fluctuating  environmental  conditions.  In 
order  to  assess  the  degree  of  such  flexibility  in  a  marine  mammal,  a 
California  sea  lion  (Zaloohus  californianus)  was  presented  with  four 
variations  of  a  visual  problem-solving  task.  The  animal  was  trained  to 
match  identical  stimuli  (identity  matching-to-sample),  as  well  as  to  relate 
pairs  of  non-identica!  stimuli  (arbitrary  MTS).  In  one  condition 
(simultaneous),  the  subject’s  choices  were  made  while  the  sample  stimulus 
was  exposed.  In  the  second  condition  (delayed),  the  sample  stimulus  was 
removed  before  the  two  choice  stimuli  were  revealed.  While  no 
significant  differences  were  observed  between  the  two  conditions  in 
arbitrary  matching  (90%+  correct  response  levels  for  both  simultaneous 
and  delayed),  a  significant  decrease  in  performance  in  identity  matching 
occurred  between  the  simultaneous  and  delayed  conditions.  These  results 
suggest  that  at  least  two  problem-specific  coding  strategies  were 
developed  by  the  subject.  We  hypothesize  that  the  subject  shifted 
strategies  between  identity  and  arbitrary  matching  in  order  to  economize 
on  memory,  utilizing  the  most  efficient  and  appropriate  strategy  to  solve 
each  type  of  problem. 


DEEP  THROAT:  THE  ODONTOCETE  HYOID  APPARATUS  AND  ITS  ROLE  IN 
SUCTION.  SWALLOWING,  AND  SOUND  PRODUCTION 
Reidenbarg,  J.S.  and  LaHman,  J.T. 

Dapartments  of  Call  Btology/Analomy  and  Otolaryngology,  Mount  Sinai  School  of 
Medrcina,  New  York,  NY  10029-6574 


Odontocates  show  a  number  of  aerodigestive  tract  specializations  including  a 
pannanemty  intranartaf  larynx.  While  we  are  beginning  to  understand  some  of 
these,  the  corrparative  anatomy  of  a  m^r  element,  the  hyoid  apparatus  (HA), 
remains  poorly  known.  This  study  examines  the  HA  in  48  specimer^  of  10  genera 
collected  post  mortem  from  beach  strandings.  Results  show  that  the  odontocete 
HA  displays  many  morphological  differences  compared  with  those  of  their  dosest 
terrestrial  relatives,  the  artiodactyls.  Ojontocetes  show  a  basic  pattern  with  the  HA 
divisible  Into  two  parts:  a  basal  portion  (basihyal  and  paired  thyrohyals)  and  a 
suspensory  portion  (paired  ceratohyals.  epH^ais,  stytohyals,  atxf  tympanohyals) 
connecting  the  basal  portion  to  the  skull  base.  The  basal  portion  is  flattened  dorso- 
ventralty  and  relatively  large,  thus  providing  a  broad  surface  area  for  muscle 
attachments.  The  basal  elements  are  joined  by  a  synostosis  arxf  lie  inferior  to  the 
laryngeal  aditus.  The  suspensory  elements  are  not  as  flattened,  and  are  joined  by 
synovial  joints  (except  for  fusion  of  epihyal  and  stylohyal).  The  most  pronounced 
differences  from  the  basic  pattern  are  observed  in  two  families:  1)  Physeteridae 
{Kogia  braviceps,  K.  simus.  and  Physetercatadon)  exhibit  the  flattest  basal 
portion,  while  2)  Ziphiidae  {Mesoplodon  mirus  and  M.  europaeus)  exh3)it  a 
cylindrical  basal  portion  and  the  flattest  stylohyals.  The  derived  position  and  shape 
of  the  odontocete  HA  may  have  evolved  to  subserve  several  specialized  upper 
respiratory/digestive  tract  functions.  For  example,  the  intranarial  position  of  the 
larynx  may  be  maintained  during  HA  depression,  thus  pemnitting  simultaneous 
feeding  (suction  and  swallowing)  and  sound  production. 


ANALYSIS  OF  LIFE  HISTORIES  OF  FEMALE  NORTHERN 
ELEPHANT  SEALS:  IMPLICATIONS  FOR  SENESCENCE  THEORY 
Reiter,  J.  and  Le  Boeuf,  B.  J. 

Department  of  Biology  and  Institute  of  Marine  Sciences,  University  of 
California,  Santa  Cruz,  California  96064 

The  aim  of  this  study  was  to  examine  the  reproductive  histories  of 
long-lived  female  northern  elephant  seals,  Mirounea  angustirostris.  in 
order  to  assess  changes  in  reproductive  success  and  reproductive  effort 
with  successive  breeding  attempts  and  age.  The  sample  was  composed 
of  109  known-age  females  (3-19  years  old)  that  gave  birth  at  Afio 
Nuevo,  California,  5  to  15  times  in  their  lives,  during  the  period,  1972 
to  1993.  Variables  analysed  were:  fecundity,  weaning  success,  mass  of 
pup  at  weaning,  and  pup  sex.  Preliminary  analysis  indicates  that 
reproductive  success,  pup  mass  and  sex  ratio  did  not  vary  systematically 
with  successive  breeding  attempts.  These  findings  have  important 
implications  for  senescence  theory  and  life  history  theory. 
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GENETIC  STUDY  OF  SOCIAL  ORGANIZATION  IN  SPERM  WHALES 
Richard,  K.R. ,  Wright,  J.M.,  and  Whitehead,  H. 

Biology  Dept.,  Dalhousie  Univ. ,  Halifax,  N.S.  CANADA  B3H  4J1 

As  part  of  ongoing  studies  of  groups  of  sperm  whales 
(Phvseter  macrocephalus) found  off  the  Galapagos  Islands  and 
mainland  Ecuador,  we  have  collected  517  sloughed  skin  samples 
for  genetic  analyses.  Of  these,  166  samples  are  from  4-5 
distinct  social  groups  (delineated  from  photo-I.D.  records), 
while  another  33  are  from  two  large  surface  Interactions. 

Eleven  identified  individuals  with  akin  samples  display  long¬ 
term  (up  to  4  yrs)  associations  with  other  sampled  individuals. 
We  are  scoring  the  genotypes  of  samples  at  PCR-amplif led 
microsatellite  DNA  markers.  Reliable  estimates  of  genetic 
relatedness  require  extensive  variation  in  allele  frequencies 
within  and  between  groups;  some  of  our  markers  appear  in  fact 
to  be  highly  variable  with  at  least  12  alleles  and  hetero¬ 
zygosity  approaching  90%.  Apart  from  underlying  genetic 
effects,  some  aspects  of  social  structure  appear  to  be  sex- 
related.  We  have  thus  sequenced  a  fragment  of  the  sex-specific 
SRY  locus  in  the  sperm  whale,  allowing  us  to  determine  group 
sex  ratios  by  PCR  analysis  of  this  marker  in  different  skin 
samples.  Finally,  we  have  extended  previous  statistical 
analysis  of  social  patterns  by  examining  temporal  associations 
within  distinct  social  units  derived  from  photo-I.D.  records 
(1985-1991).  Individual  whales  did  not  appear  to  associate 
preferentially  with  specific  members  of  their  unit,  but  when 
two  different  units  mixed  temporarily,  associations  tended  to 
be  stronger  within  units  than  between. 


GROWTH  OF  HARBOUR  PORPOISE  IN  SOUTHEASTERN 
NEWFOUNDLAND,  CANADA 
Richardson,  S.F.  and  Stenson,  G.B. 

Science  Branch,  Dept,  of  Fisheries  and  Oceans,  P.O.  Box  S667,St.  John’s,  Nfld., 
Canada  AlC  5X1 

Although  relationships  among  harhour  porpoise  (Phocoena  phocoena)  in  the 
northwest  Atlantic  are  unknown,  it  has  been  postulated  that  there  are  4  local 
populations:  Bay  of  Fundy/Gulf  of  Maine,  Gulf  of  St.  Lawrence,  Newfoundland, 
and  west  Greenland.  Data  on  the  Newfoundland  population  is  extremely  limited. 
To  determine  if  these  animals  can  be  differentiated  iiom  others  on  the  basis  of 
growth  characteristics,  94  porpoise  caught  incidentally  in  fishing  gear  along  the 
southeast  coast  of  Newfoundland  during  the  summers  of  1990  and  1991  were 
examined.  Most  porpoises  (56%)  were  £4  years  of  age.  Maximum  age  was  9  for 
females  and  12  for  males.  Growth  rates  were  similar  for  both  sexes  until  one  year 
of  age,  after  which  females  grew  longer  and  weighed  more  than  males  of  sii^ar 
ages.  Using  the  Gompertz  growth  model,  asymptotic  values  for  body  length  were 
156.3  cm  for  females  and  142.9  cm  for  males.  Asymptotic  weights  were  61.6  kg 
and  49. 1  kg  for  females  and  males  respectively.  Both  male  and  female  porpoise 
from  Newfoundland  were  similar  in  length  to  porpoise  from  the  Bay  of  Fundy  and 
Norway.  Females  were  heavier  than  those  from  Norway  although  males  from  the 
two  areas  were  similar  in  weight.  Although  Newfoundland  porpoise  could  not  be 
differentiated  from  porpoise  collected  in  other  areas,  difoences  in  dental 
deposition  patterns  suggest  that  they  may  be  an  independent  stock. 


LACTATE  DEHYDROGENASE  ACTIVITY  IN  THE  HEART 
MUSCLE  OF  DIVING  MARINE  MAMMALS  AND  TERRESTRIAL 
MAMMALS 

Rivera,  P.M.  and  Castellini,  M.A. 

Institute  of  Marine  Science,  University  of  Alaska,  Fairbanks,  AK 
99775-1080 


During  periods  of  anoxia  anaerobic  glycolysis  is  activated  and  lactate 
dehydrogenase  produces  lactic  acid  and  protons.  The  longest  diving 
duration  (breath  hold  period)  for  a  marine  mammal  has  been  recorded 
at  2  hours.  The  possible  differences  between  lactate  dehydrogenase  in  the 
heart  tissue  of  terrestrial  and  diving  marine  mammals  was  examined. 
Biochemical  assays  were  done  to  compare  LDH  activity.  Histological 
analysis  was  performed  to  compare  localization  of  LDH.  Lactate 
dehydrogenase  activity  was  measured  spectrophotometrically  under 
normal  atmospheric  pressure  and  at  136  atm  (equivalent  to  a  1360  m 
dive).  Localization  of  lactate  dehydrogenase  was  assessed  using 
histochemical  techniques  which  include  fixation  in  1  %  paraformaldehyde 
solution,  dehydraUon  in  acetone  and  embedding  in  glycol  methacrylate 
resin  at  4  C.  Possible  biochemical  adaptations  to  extreme  pressure  were 
considered.  Results  from  terrestrial  and  marine  mammals  were  compared 
to  determine  how  the  heart  muscle  of  marine  mammals  withstand  periods 
of  ischemia  and  possible  hypoxia  as  well  as  extreme  changes  in  pressure. 


REPRODUCTIVE  PARAMETERS  OF  BOTTLENOSE  DOLPHINS 
IN  SHARK  BAY,  WESTERN  AUSTRALIA 
Richards,  Andrew  F. 

Department  of  Biology,  University  of  Michigan 
Ann  Arbor,  MI  48109 

Reproductive  parameters  of  individually 
identified  bottlenose  dolphins  resident  in  Shark  Bay, 
Western  Australia  were  estimated  from  nine 
consecutive  years  of  sighting  data  (61-156  sighting- 
days  per  year).  Births  were  concentrated  in  the 
spring  and  early  summer,  i.e.,  September  to  January 
(83%  of  36  births  known  to  within  two  months).  Most 
of  the  remainder  occurred  from  February  to  May  and 
were  usually  late  conceptions  associated . with  the 
death  of  a  newborn  during  the  breeding  season. 

Interbirth  intervals  were  a  minimum  of  four  years 
when  the  infant  survived.  Many  were  longer.  The 
mean  interbirth  interval  with  a  surviving  infant  was 
4.9  years  (14  intervals).  All  intervals  of  three 
years  or  less  were  due  to  infant  mortality  (17 
intervals).  When  the  infant  died  the  mother 
generally  became  pregnant  the  following  breeding 
season  or  late  in  the  same  season. 

Infant  mortality  was  high.  Calculations  with 
different  criteria  for  the  number  of  infants  at  risk 
yield  similar  results.  One  method  estimates  31% 
mortality  in  the  first  year  (26  of  83  newborns  died 
in  year  one)  and  a  cumulative  mortality  of  49%  by 
year  four. 


RE-LACTATION  AND  INDUCED  LACTATION  IN  TURSIOPS 
AND  ANALYSIS  OF  MILK  COLLECTED  WITH  A  DOLPHIN 
MILKING  DEVICE. 

Ridgway,  Sam,  Tricia  Kamolniok,  Michelle  Reddy, 
Christine  Curry,  and  Raymond  Tarpley,  Bioscienc¬ 
es  Division,  NCCOSC  Code  5107B,  San  Diego, 
CA. 92152 

Two  non-lactating,  non-gravid  female  bottle- 
nose  dolphins  Tursiopa  truncatua  (SLA,  age  32 
and  TOD,  age  35)  began  lactating  6  to  12  days 
after  being  put  with  orphan  calves.  SLA  had 
been  dry  for  almost  11  years  since  weaning  her 
calf.  TOD  had  never  calved  in  24  years  at  our 
laboratory.  Using  a  modified  human  breast  pump, 
the  trained  dolphins  were  milked  at  intervals. 
The  first  milk  collected  from  these  surrogate 
mothers,  on  day  a  from  TOD  and  day  12  from  SLA, 
contained  6.0  and  9.1%  fat  respectively.  After 
42  to  69  days  the  fat  content  increased  to  20  - 
26 . 5%  which  is  similar  to  that  of  other  dolphin 
milks  reported.  TOD  nursed  an  orphan  for  120 
days  after  which  the  calf  went  totally  on  a 
fish  diet.  SLA  nursed  an  orphan  for  nine  months 
(and  nursing  continues)  providing  all  of  its 
nutrition  for  five  months. 


KILLER  WHALES  [ORCINUS  ORCA)  IN  THE  GULF  OF  MEXICO 
Roden’,  C.L.,  W.  Hoggard'  and  L.J.  Hansen’ 

'NOAA,  Southeast  Fisheries  Science  Center,  P.O.  Drawer  1207, 
Pascagoula,  MS,  39568  and  ’NOAA,  Southeast  Fisheries 
Science  Center,  75  Virginia  Beach  Drive,  Miami,  FL  33149 

The  killer  whale  was  thought  to  be  extremely  rare  In  the  Gulf 
of  Mexico.  Prior  to  1989,  there  were  only  six  verified  Gulf 
records  (4  strandings  and  2  sightings).  In  1989,  the  SEFSC 
began  aerial  and  ship  marine  mammal  surveys  of  the  oceanic 
U.S.  Gulf  ( >  200  m).  Since  then,  nine  killer  whale  sightings  have 
been  made.  The  seven  pods  we  sighted  ranged  in  size  from  8-13 
whales  and  all  had  at  least  one  adult  male  and,  except  for  one, 
a  calf  among  them.  Pods  were  at  depths  from  732-2,689  m. 
Dorsal  fin  photographs  indicate  at  least  two  distinct  pods  were 
sighted  and  one  pod  was  sighted  at  least  twice.  This  pod  was 
sighted  one  day  and  again  27  hours  later  1 1 1  km  away  from  the 
initial  sighting.  Killer  whales  may  have  an  oceanic  distribution  in 
the  Gulf.  Ten  of  the  1 1  total  Gulf  sightings  were  in  oceanic 
waters.  Extensive  aerial  surveys  of  Gulf  shelf  waters  (<200  m) 
have  resulted  in  no  sightings.  Eight  of  the  1 1  sightings  were  in 
the  north-central  Gulf.  One  sighting  was  made  off  Texas  and  two 
off  central  Florida.  All  sightings  were  made  from  May-September. 
However,  this  may  be  a  result  of  increased  survey  effort  during 
that  time  period. 
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RECORDS  ex'  AKDVRCnC  AND  SUBANIJWCnC  FUR  5EAIS  IN  ARGSCTINA 
Rodriguez, D.,  Bastida,R.  •  Icureiro.J. 

OONICEr,  Itoiv^sidad  Nacional  de  Mar  del  Plata  and 
Fundacl6n  Nando  Mrino,  CCS  (7105)  San  Clenente,  ARSimiSV. 

The  southemioet  species  of  fi^  seals  that  inhabit  the 
Southern  Bani^fiece,  Arctooephalus  c^gella  and  A.trotri.calis, 
are  island-breeders,  the  fam^  close  or  south  of  the 
Antarctic  Oonw^gence  (AC)  and  the  latter  north  of  it. 

Only  few  A.qazel  la  ^^igrants  have  been  recorded  north  to  the 
AC  and  most  ctf  than  were  in  South  America.  He  repcoi:  h^e  the 
first  record  cf  an  Antarctic  fur  seal  in  Argentina,  whicdi  was 
found  in  Mar  del  Plata  (38‘31'S)  on  November  of  1S89. 

Nmerous  A.tropicalis  i^grants  wrae  recorded  in  the 
Southran  Hani^ihere,  but  the  infmation  fron  Argentina  was 
limited  to  a  single  record,  FTcra  1989  to  1992,  11  individuals 
were  found  between  San  denaite  (36°18'S)  and  Mar  del  Plata. 

More  than  90%  the  world  populaticn  of  A.cwzella  breeds 
in  South  Gecmgla  and  acme  animals  nmy  reach  South  America;  the 
finding  in  Tierra  del  Fuego  of  an  animal  tagged  in  this  colony 
confirmed  this  potential  route.  These  animals  could  be  driven 
northbound  by  the  Patagonian  or  the  FRilvinas-FalJcland  Current 
and  reach  northem  Argaitina,  Ibhguay  and  scaithem  Brazil. 
Almost  all  A.tropicalis  emigrants  in  the  SN  Atlantic  Ocean  were 
found  between  10-40°S,  in  close  relation  with  the  Brazil 
current;  about  80%  of  the  records  are  ocnoentrated  between  30- 
40°S,  where  a  recirculation  cell  of  this  current  is  located. 
The  source  these  iragrants  is  probably  Gough  Island,  and  the 
aninmls  may  reach  South  Am^ica  driven  by  the  anti-clockwise 
South  Atlantic  ^re,  a  smfaoe  tran^xntation  route  oonfimied 
by  ooeano^:^hic  drift  cmds  and  buoys. 

RECENT  HISTORY  OF  THE  STELLER  SEA  LION  POPULATION  AT 
SOUTHEAST  FARALLON  ISLAND,  OFF  CENTRAL  CALIFORNIA 
Roleno,  J.;'  Sydeman,  Pyle,  P.;^  McLaren,  E.;^  and  WesUake,  R.^ 
■Gulf  of  the  Farallones  National  Marine  Sanctuary,  Fort  Mason,  Bld|.  201, 
San  Francisco,  CA  94123,  ^PRBO,  4990  Shoreline  Highway,  Stinson 
Beach,  CA  94970,  and  ^National  Marine  Fisheries  Service,  P.O.  Box  271, 

La  Jolla,  CA  92038. 


Since  1971  the  presence  of  Steller  sea  lions  (Eumetonias  iubatus)  has  been 
counted  by  PRB()  biologists  at  Southeast  Farallon  Island  (SEFl).  Beginning 
in  1977  biologists  differentiated  among  bulls,  cows,  and  subadult^mma- 
tures,  and  pups  were  counted  during  the  spring  and  summer  months.  Haul 
out  areas  tanged  from  0.3  to  1.2  km  from  the  observation  platform  at  the 
island  lighthouse,  which  was  102  m  above  sea  level.  Approximately  75%  of 
the  island  and  95%  of  the  sea  lion's  haul  out  areas  were  visible  from  the 
lighthouse. 

Over  the  past  20  years  the  numbers  counted  at  SEFI  ranged  from  7  (in 
1971)  to  291  (in  1985).  Peak  numbers  at  the  island  occurred  November 
1985  and  April  1977, 291  and  235  individuals,  respectively.  Over  the  past 
ten  years  (1983- 1992)  the  mean  number  of  sea  lions  count^  during  the 
winter  months  was  102;  spring  143;  summer  140;  fall  174.  The  island 
population  increased  between  1971  and  1985  and  has  since  shown  a  slow 
decline  in  numbers,  primarily  cows.  The  highest  number  of  pups  (16)  was 
count«l  in  1977;  9  pups  were  counted  during  the  1992  summer.  We 
speculate  that  some  of  these  pups  were  not  b^  at  the  island  but  anived 
during  August  through  the  fdl  months.  Photogrammetry  was  conducted  in 
1992  and  ‘93.  Preliirinary  data  indicate  that  30%  of  the  population  are 
missed  in  the  counts  conducted  from  the  lighthouse. 


THE  LAST  CAPTIVE  DOLPHIN  IN  BRAZIL:  A  PROJECT  OP  REHABILITATION.  RELEASING  , 
AND  MONITORING  IN  THE  NATURAL  ENVIRONMENT. 

RoSo  Jr.  Maho  M. 

Capaitaimnto  da  ZoNoBla,  InaMuto  da  Blocldndaa,  UNvaiildada  da  Sto  Paido.  Cataa  Poatal  11481. 
CEP  0S422-B70.  Sdo  PauW.  SP.  Biial 

A  mala  bodWnoaa  dolphin  TuniopM  truneatua  waa  roWroducad  In  Ha  rwHural  anviranmant  by  a 
pralact  of  rahobdilalion  canduefad  In  tho  baginning  of  19®3.  Tha  animal,  mabdalnad  In  a  tank  for 
oxhiblllan  pmpoaaa  amca  1  B«4  m  SAo  Viaanta,  Sdo  Patio  atata.  waa  tranataiad  to  ma  ptobablo  capture 
aia,  in  Laguna,  Santa  Calailna  atata  {2»P»S,  48“4SVV).  In  a  canal  apadally  mada  to  thla  aim  tho 
doipnin  vtanl  miougn  aoma  rebabllltatlon  tochnlguaa.  recahilng  only  W*  flah  and  having  at  Ha  bahavtoal 
aa  woH  aa  acouabc  raaponaaa  regulaity  moniored  Aaing  aatactly  44  daya.  So  aa  to  acccanpany  tho 
doipnin'a  movamonta  «id  aaaure  Ha  htoitnication  alto  raWaamg.  a  Icaangla  ahapad  freaiotoand  waa 
appHodtobcIhBldoaolinadonallln.  Altto  boing  raliaaod.  Bio  dolphin  lamalnad  Hi  tho  Laguna  region 
to  only  13  daya.  altoiwarda  mmlng  noflh  and  having  bavadod  apiwilntalaly  155  mHoa  (250  km)  Hi  4 
menOia  The  movamant  paltom  aaama  1o  ba  Itia  fodeming:  Bia  bcHllanoaa  haa  akaaya  lamainad  In 
apacific  odea  of  ahaltow  wato.  aomalimaa  miarectlng  doaaly  wdh  local  paopla.  II  haa  alao  baan 
obaatvad  occaalenally  togamar  wim  ona  of  two  dotphlna.  at  tknaa  invotvad  Hi  cortaala,  what  could 
oaplaln  tho  conapicoua  tooihrekaa  Bia  dolphin  ahowa  Hi  tho  Wft  flank.  TNa  placawoili  haa  provldod 
oppoftunitloa  to  diacuaa  many  aubjacta  Hka  dWortiooa  m  ma  rebHtoi  marHtikdIfa  and  tha  otwea  in  the 
commaica.  honbng  and  mlaapiopflation  of  wild  anknala.  A  brazbian  dacrea  law  dated  of  1988  prohlblta 
tha  capture,  maintaining  and  nvhibllion  of  madno  mammala  In  ca|dlvlly- 


COOLED  ABDOMINAL  AND  EPIDURAL  BLOOD  IN  DOLPHINS  AND 
SEALS:  TWO  PREVIOUSLY  UNDESCRIBED  THERMOREGULATORY 
SITES 

Romm»l,  S.d),  D.  Pabst,  W.  McLellan  (2),  G.  Early,  and  K.  Matassa  (3). 
(1)  Division  of  Mammals,  U  S  National  Museum  of  Natural  History, 
Washington,  DC  20560;  (2)  Biology  Department,  James  Madison 
University,  Harrisonburg,  VA  22834;  (3)  Animal  Care  Center,  New 
England  Aquarium,  Boston,  MA  02934 


Reproductive  systems  in  cetaceans  and  phocid  seals  are  surrounded 
by  thermogenic  muscle  and  insulating  blubber.  This  suggests  elevated 
abdominal  temperatures  which,  in  terrestrial  mammals,  can  produce 
developmental  anomalies.  Thermogenic  muscles  also  surround  much 
of  the  vertebral  column,  suggesting  elevated  temperatures  in  the  spinal 
cord  particularly  during  the  ischemia  of  prolonged  dives.  In  terrestrial 
mammals,  changes  in  temperature  of  the  spinal  cord  can  effect  firing 
rates  of  central  and  sympathetic  nerves,  and  elevated  temperatures 
damage  central  nervous  system  tissue.  We  offer  anatomical  evidence 
that  cooled  blood  is  available  for  (1)  heat  exchange  in  the  reproductive 
tract  preventing  thermogenic  anomalies  in  pregnant  cetaceans  and 
phocid  seals,  and  (2)  heat  exchange  in  spinal  retia  of  cetaceans  and 
epidural  sinuses  of  phocid  seals  and  regulating  central  neirvous  system 
temperatures.  These  anatomical  data  offer  insights  into  novel 
thermoregulatory  mechanisms  employed  by  diving  marine  mammals. 


I  MOLECULAR  PHYLOGENY  FOR  THE  HIOCCENIDS:  CONFUCT 
and  CONGRUENCE  WITH  MORPHOI^Y 

Losel  P.E.,  Haygood,  M.G.  And  Pemn,  W.  F.  _ 

lepariment  of  Organismal  Biology  aixl  Anatomy,  University  of  Chicago, 
;iucBgo,  IL  60637  and  Scripps  Institution  of  ^eano^phy,  ^“VOTty  of 
WtOTiia,  San  Diego,  92093  and  Southwest  Fishenes  Science  Center,  La 
olla,  CA  92038 


die  systematic 


ihylogenies  produced  by  the  two  gene  regiOTs 

tt*pt^n  of  *c  position  of  one  species,  the  harbor  porpoise,  EhssQCna 

aena.  Both  miDNA  regions  support:  1)  the  tropcal  s^es, 

Ihncaena  phneaenoides,  as  the  most  basal  member  of  the  family,  2)  a 
^adomhip  between  Burmeister's  porpoise,  PhPCqena  spinipi'ims. 
he  vaquita,  Phocoena  sinuK  3)  association  of  Ev  spinipilg^. 

i,l|,,[.r[.inphiyi«ma  diontrica.  last  residt  IS  not  in  COT^^ce  with 

snt  morphological  reclassification  of  A*  dippttia  and  bews  further 
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SEASONAL  SHIFTS  IN  THE  ENERGY  BUDGETS  OF  HARBOUR 
SEALS. 

Rosen,  D.A.S.  and  Renouf,  D. 

Ocean  Sciences  Centre  and  Dept  of  Psychology,  Memorial  University,  St 
Johns,  Nfld,  AlC  5S7,  Canada. 

Large  seasonal  changes  in  the  mass  and  energy  intake  of  harbour  seals 
have  been  previously  documented.  Contrary  to  expectations,  longterm 
studies  of  captive  animals  indicated  that  the  postmating  period  of  increasing 
hypeiphagia  occurred  with  parallel  losses  of  up  to  59%  of  maximum  mass. 
Increases  in  body  mass  during  the  fall  and  winter  were  observed  despite 
decreases  in  food  intake.  In  the  present  study,  ultrasonic  blubber 
measurements  confirmed  the  expectation  that  almost  all  of  the  mass  changes 
could  be  accounted  for  through  changes  in  the  external  blubber  reserve. 
Further  studies  of  circatmual  variance  in  rectal  temperatures  (up  to  2°C)  and 
activity  patterns  suggested  that  these  observed  changes  in  energy  balance 
may  be  the  result  of  shifts  in  metabolic  demands.  The  metabolic  rates  of  six 
harbour  seals  were  measured  every  four  weeks  over  the  course  of  a  year. 
Animals  were  kept  in  a  metabolic  tank  for  up  to  24  hours.  Activity  patterns 
were  monitored  during  the  trials  to  ascertain  their  possible  influence  on 
oxygen  consumption.  Activity  levels  accounted  for  a  portion  of  the 
observed  seasoni  shifts  in  metabolism.  However,  even  after  removing  its 
effect,  large  differences  in  metabolic  rates  were  still  observed  over  the 
course  of  the  year. 


IH?AIBMENT  OF  NON-SPECIFIC  IMMUNE  RESPONSES  IN  HARBOUR  SEALS 
(Phoca  Tltullnat  FEEDING  ON  FISH  FROM  POLLUTED  HATERS 
Ross,  F.S.,  de  Swart,  R.L.,  Timmerman,  H.H. ,  Vedder,  E.J., 
Vos,  J.G.,  Reijnders,  and  Osterhaus,  A.D.M.E. 

Seal  Rehabilitation  and  Research  Centre,  Hoofdstraat  94A, 
9968  AG  Pieterburen;  National  Institute  of  Public  Health  and 
Environmental  Protection,  P.O.  Box  1,  3720  BA  Bilthoven; 
DLO-Institute  for  Forestry  and  Nature  Research,  P.O.  Box 
167,  1790  AD  Den  Burg;  THE  NETHERLANDS 

The  1988  morbillivirus* Induced  mass  mortality  of  harbour 
seals  in  Europe  led  to  speculation  about  possible  pollutant' 
Induced  immunosuppression  in  affected  animals.  During  a  two- 
year  period,  we  monitored  Immune  function  in  two  groups  of 
harbour  seals  being  fed  fish  originating  from  polluted  and 
non-polluted  areas.  Natural  killer  cell  activity,  an 
Important  first  line  of  defence  against  viral  infections  and 
tumours,  was  measured  by  a  chromium-31  release  assay  using 
YAC-1  as  target  cells.  Phagocytic  activity  of  neutrophils, 
an  important  first  line  of  defence  against  bacteria,  was 
measured  by  the  ability  of  seal  leukocytes  to  ingest  and 
kill  opsonized  E.  coll  bacteria.  While  the  phagocytic 
activity  of  neutrophils  varied,  natural  killer  cell  activity 
was  significantly  and  profoundly  reduced  in  the  seals  fed 
the  contaminated  herring.  This  first  demonstration  of 
impairment  of  non-specific  immunity  In  marine  mammals  as  a 
result  of  contaminants  accumulated  through  the  food  chain 
supports  the  idea  of  a  contributory  role  of  pollution  in  the 
1988  epizootic  in  Europe,  and  may  have  relevance  for  other 
recent  mass  mortalities. 


SATELUTE-MONITORED  MOVEMENTS  AND  DIVE  BEHAVIOR  OF  A 

BOTTLENOSE  DOLPHIN  rrURSIOPS  TRUNCATUS)  IN  TAMPA  BAY, 

FLORIDA:  A  PILOT  STUDY 

RottlMch  K.A.‘.  B.R.  Mate>.  SX.  Nieukifk’,  R.S.  WeU^ 

‘OiegoD  State  University,  Hatfield  Marine  Science  Center,  Newport,  OR  97365 
%hicago  Zoological  Society,  c/o  Mote  Marine  Laboratory,  Sarasota,  FL,  34236 

Hie  purpose  of  diis  pilot  study  was  to  test  die  feasibility  of  using  satellite  telraietry 
to  lemotely  document  movements  and  dive  behavior  of  a  small  cetacean.  An  adult, 
fnnale  bo^eoose  doljdiin  fTursiops  truncatus)  was  mcxiitored  24  hours  a  day  from  28 
June  to  23  July  1990,  in  Tampa  Bay,  Florida. 

A  total  of  794  transmissions  wm  received  through  the  Argos  Data  Collection  and 
Locatitm  System  during  106  passes  of  two  polar  orbiting  NOAA  TIROS-N  weather 
satellites.  On  average,  32  transmissions  were  recorded  per  day,  with  7.5  transmissions 
per  satellite  pass.  All  detectable  errors  (19%)  were  omitted  from  data  before 
performing  analyses.  An  average  of  four  locations  per  day  were  obtained  and  showed 
the  animal  generally  remained  close  to  the  southeastern  shore  of  the  bay.  A  total  of 
63,922  dives  were  recorded.  The  tiimal  ^pent  87%  of  the  time  submerged,  with  an 
avoage  dive  duration  of  25  s.  Data  were  collected  and  stinunarizfid  into  four,  six-bour 
period  per  day:  early  morning,  day,  aftemoon/evening,  and  night.  Average  dive 
durations  difrer^  significantly  amemg  the  four  periods  (ANOVA  p  <  <  0.001).  During 
the  early  morning  the  average  dive  duratioo  was  22  s,  and  the  aiiimal  was  submerged 
82%  of  the  time.  In  contrast,  during  the  aftemoon/evening  the  average  dive  duratioo 
was  32  s,  and  the  nimal  was  submerged  93  %  of  die  time.  When  cultured,  the  dolphin 
was  accon^Nuiied  by  a  five  year  old  ”calf.  ”  The  tagged  doli^iin  was  resigbted  numerous 
times  in  the  presence  of  odier  dolphins,  including  the  calf.  The  doljdiin  vnu 
photographed  four  months  after  tag  loss,  and  there  was  no  evidence  of  damage  to  the 
dorsal  fin. 

Results  demonstrate  that  satellite  telemetry  can  be  an  iiqxirtant,  cost-effective  means 
of  collecting  data  about  small,  free-ranging  cetaceans. 


INHERITANCE  OF  VENTRAL  FLUKE  PIGMENTATION  PATTERNS 
IN  HUMPBACK  WHALES  (Megaptera  novaeangliae)  IN  THE 
SOUTHERN  GULF  OF  MAINE. 

Rosenbaum,  H.C.L2  and  P.J.  Clapham' 

'Center  for  Coastal  Studies,  PO  Box  1036,  Provincetown,  MA  02657 
^Department  of  Biology,  Yale  University,  New  Haven,  CT  065 1 1 

Previous  studies  have  illustrated  heritability  of  pigmentation  patterns  in 
cheetahs,  horses,  and  certain  species  of  birds.  It  has  been  suggested  that 
tlie  pigmentation  patterns  of  cetaceans,  particularly  the  saddle  patch  of  killer 
whales  (Orcinus  area),  are  heritable  characteristics.  We  report  the 
inheritance  of  specific  types  of  ventral  fluke  pigmentation  patterns  of 
humpback  whales  (Megaptera  novaeangliae)  in  the  southern  Guff  of  Maine. 
Ventral  fluke  pigmentation  patterns  of  mothers  and  calves  were  ranked  on  a 
1  to  5,  white  to  black,  scale.  The  pigmentation  patterns  of  mothers  were 
compared  statistically  to  (i)  all  calves  regardless  of  sex,  (ii)  male  calves, 
and  (iii)  female  calves.  A  parent-offspring  test  revealed  a  significant 
correlation  in  fluke  pigmentation  between  mothers  and  their  respective 
calves  (F  1,158=166,  p<.05).  When  fluke  pigmentation  patterns  of  calves 
were  randomly  paired  with  mothers,  there  was  no  significant  correlation  in 
pigmentation  (Fi.i58=.125,  p>.05).  Pigmentation  patterns  of  mothers 
compared  to  fluke’pattems  of  twenty-nine  female  calves  revealed  a  highly 
significant  relationship  (Fi,29=.4491,  .005>p>.0025).  A  comparison  of 
fluke  patterns  of  forty-seven  males  with  those  of  their  mothers  was  not 
significant  (Fi,47=.0507  p>.25).  Given  the  maternally  directed  fidelity  to 
specific  feeding  grounds  that  is  known  to  occur  in  this  species,  heritability 
of  ventral  fluke  pigmentation  provides  the  basis  for  the  observed 
geographic  variation  in  these  patterns. 


THE  DIET  OF  HOODED  SEALS  IN  NEARSHORE  WATERS  OF 
NEWFOUNDLAND,  CANADA 
Ross,  S.-A.,  and  Stenson,  G.B. 

Science  Branch,  Dept,  of  Fisheries  and  Oceans,  P.O.  Box  5667, St.  John’s,  Nfld., 
Canada  AIC  5X1 

The  diet  of  hooded  seals  (Cystophora  cristata)  was  determined  by  reconstructing 
the  stomach  contents  of  72  seals  collected  from  nearshore  waters  of  Newfoundland 
between  1987-91.  The  relative  importance  of  food  items  were  determined  based 
on  their  contribution  to  total  estimated  wet  weight  and  energy.  Fourteen  prey 
groups  (10  fish,  4  invertebrate)  were  identified.  Greenland  halibut  (Reinhardritis 
hippoglossoides)  was  the  most  important  prey  species,  accounting  for  42%  of  the 
total  wet  weight  and  53%  of  the  energy  obtained.  Also  important,  were  redfish, 
Sebastesspp.  (20.6%  weight,  17.2  energy),  Arctic  cod,  Boreogadus  saida  (14.5% 
weight,  11.2%  energy),  Atlantic  herring,  Qi^aAorengiu  (14.0%  weight,  16.5% 
energy),  squid,  Gommts  spp.  (7.2%  weight,  0.8%  energy),  Atlantic  cod,  Gadus 
morhua (1.2%  weight.  0.9%  energy)andcapelin,  Mal/orurvU/om  (0.3%  weight, 
0.4%  energy).  With  the  exception  of  Arctic  cod,  all  are  commercially  important 
species. 

Regressions  between  otolith  size  and  fish  length  were  developed  for  the  major 
species  consumed.  Hooded  seals  fed  primarily  on  15-35  cm  long  prey.  For  most 
species,  these  size  ranges  are  smaller  than  those  taken  by  the  commercial  fishery. 


SURVIVAL  AND  REPRODUCTION  OF  ADULT,  DEPENDENT  AND 
WEANLING  SEA  OTTERS  IN  PRINCE  WILLIAM  SOUND  AFTER 
THE  T/V  EXXON  VALDEZ  OIL  SPILL 
Rotterman,  L.  M.  and  c.  Monnett 
Enhydra  Research,  Homer,  AK  99603 

To  determine  effects  of  the  T/V  Exxon  Valdez 
oil  spill  on  sea  otters,  adult  female  (n  =  96) 
and  dependent  (n  =  64)  sea  otters  were  captured 
in  Prince  William  Sound,  instrumented  with 
radiotransmitters,  and  monitored  between  October 
1989  and  November  30,  1991.  Individuals  in  the 
oil  spill  area  were  compared  to  their 
counterparts  in  the  eastern  Sound.  Data  were 
also  available  from  104  sea  otters  instrumented 
in  Prince  William  Sound  before  the  spill. 

Adult  females  in  eastern  Prince  William  Sound 
exhibited  a  lower  survival  rate  than  those  in  the 
western  Sound.  No  differences  were  observed 
between  pupping  rates,  or  between  survival  rates 
to  weaning  of  dependent  pups,  of  sea  otters  in 
the  two  areas.  Survival  rates  of  weanlings  over 
their  first  winter  were  significantly  lower  in 
the  oil  spill  region  than  in  the  eastern  Sound. 

These  data  are  important  to  understanding  the 
overall  extent  of  damage  to  the  affected  sea 
otter  populations;  to  estimating  the  rate  and 
pattern  of  recovery  of  the  populations  studied; 
and  thus,  to  formulating  current  and  future 
restoration  and  response  activities. 
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POLAR  BEAR  REACTIONS  TO  ICEBREAKER  OPERATIONS 
ASSOCIATED  WITH  OFFSHORE  DRILLING  EXPLORATIONS 
Rowlett,  R.A..  Smultea,  M.A.,  Brueogeman,  J.,  Gfeen,  G.A.,  Swanson,  C. 
C.,  Grotefendt.  R.A.,  Votsen,  D.P.,  and  Burns,  J.J. 

Ebasco  Environmsnial,  10900  NE  8th  St.,  Beltevue,  WA  98004-4405 


The  response  of  polar  bears  to  icebreaker  operations  associated  with 
offshore  drilling  exploration  was  monitored  opportunistically  during 
summer  1991  at  two  remote  oil  prospects  in  the  Chukchi  Sea.  A  total  of 
46  bears  (including  6  cubs)  in  34  groups  were  sigWed  from  an  Arctic 
Class  3  icebreaker  for  periods  ranging  from  a  single,  brief  sighting  to  1 6.1 
hr  (mean  =  1.6  hr).  Focal  animal  sampNng  was  used  to  describe  the 
behavior  of  polar  bears.  Bears  were  under  continuous  observation  from 
the  icebreaker  for  a  total  of  38.4  hr  and  spent  most  of  their  time 
resting/sleeping  (64%),  followed  by  walking  (28%),  swimming  (7%). 
running  (<1%).  and  actively  feeding  (<1%)  at  distances  ranging  from  150- 
3,500  m.  Bear  reactions  to  the  icebreaker  were  variable  and  generally  of 
short  duration.  Half  (17)  of  the  34  groups  showed  no  or  slight  (attentive 
and  watching)  interest  toward  the  icebreaker  while  it  was  drifting, 
icebreaking,  or  transiting;  6  groups  approached  it  out  of  apparent 
attraction/curiosity  primarily  while  it  was  drifting;  and  5  groups  slowly 
walked  or  swam  away.  The  remaining  6  groups  broke  into  a  short  (<500 
m),  brief  running  sprint  away  from  the  vessel,  after  which  they  resumed 
walking  or  resting.  Bears  moved  away  from  the  vessel  primarily  while  it 
was  transiting,  icebreaking,  or  moving  ice.  Most  bears  appeared  to 
habituate  to  the  presence  of  the  icebreaker,  and  avoidance  responses 
were  brief  relative  to  the  period  bears  were  within  view  of  observers. 


SPOTTED  SEAL  SUMMER  DISTRIBUTION  AND  ABUNDANCE  IN  ALASKA 

Rugh,  D.J.,  Shelden,  K.E.W.,  Withrow,  D.E.,  Braham,  H.W.,  and  Angliss,  R.P. 
National  Marine  Mammal  Laboratory,  NMFS,  NOAA,  7600  Sand  Pt.  Way,  NE, 
Bin  Cl  5700,  Seattle,  Washington  98115*0070 


Spotted  seals  {Phoca  largtia)  of  the  Bering  Sea  haul  out  on  isolated  mud  flats 
and  sandy  beaches  along  the  western  coast  of  Alaska  in  the  summer  when  sea 
ice  is  absent.  Concern  for  this  species  has  risen  with  the  large  declines  in 
neighboring  populations  of  Steller  sea  lions  {Eumetopias  harbor  seals 

{Phoca  vitufma],  and  northern  fur  seals  (CaHortunus  urstnus).  Furthermore, 
because  spotted  seals  are  often  mistdentified  as  harbor  seals,  the  degree  of 
take  in  fisheries  is  probably  underestimated.  During  16*24  August  1992,  we 
conducted  the  first  dedicated  summer  search  for  spotted  seals  along  the 
Alaskan  coastline  from  Bristol  Bay  to  Point  Barrow.  AH  previous  spotted  seal 
surveys  in  the  U.S.  occurred  more  than  1 5  years  ago  and  were  over  the  spring 
sea  ice,  except  recent  summer  studies  at  Kaaegaluk  Lagoon  in  the  eastern 
Chukchi  Sea.  We  surveyed  in  a  Twin  Otter  aircraft  mostly  at  attitudes  of  1 50- 
200  m,  but  seals  startled  even  when  our  altitude  was  as  high  as  1 ,370  m  and 
we  were  stiH  several  kilometers  away.  Concentrations  of  seals  were  found  in 
Kuskokwim  Bay  (3,300),  Scammon  Bay  (420),  Golovnin  Bay  (52),  Cape 
Espenberg  (73),  and  Kasegaluk  Lagoon  (300);  all  sites  that  have  been  used 
historically.  In  contrast  to  the  spring  when  groups  of  only  1*3  seals  haul  out 
on  sea  ice,  haul  sites  in  summer  had  no  fewer  than  50  and  up  to  750  seals  in 
dense  aggregations.  Our  total  count  of  4,145  seals  does  not  include  animals 
at  sea,  on  Russian  coasts,  or  on  islands  in  the  central  Bering  Sea.  Additional 
information  is  to  be  gained  through  satellite  tagging,  as  done  by  the  Alaska 
Department  of  Fish  &  Game,  before  population  abundance  and  trends  can  be 
projected  from  counts  of  hauled  out  animals. 


MEXICAN  HWBACK  WHALES ,  Megaptera  novaeangliae.  REPRODUCTIVE 
PARAMETERS  AND  COW  AND  CALF  RELATIONSHIPS , 

Salas  R.,  I.V.,  Salinas  Z.,  M.A.  and  L.  Medrano  G. 

Facultad  de  Ciencias,  Universidad  Nacional  Aut6n<Ma  de  Mexico 
Ap.  Postal  70-572  C.P.  04510  Mexico,  D.F.  MEXICO. 

The  present  study  contribute  to  the  knowledge  of  the 
reproductive  cycle  of  the  Humpback  whale  in  Mexico.  Between 
1986  and  1992,  46  females  were  pbotoidentified  in  Isla 
Socorro,  Archipillago  de  Revillagigedo,  Colima,  with  a  total 
)f  68  calves;  on  the  other  hand,  21  cows  were  identified  with 
the  same  number  of  calves  in  Bahia  de  Banderas,  Nayarit- 
Jalisco.  The  birth  rate  average  was  0.103  (10,3%)  in  Isla 
Socorro  and  that  calculated  for  Bahia  de  Banderas  was  0.081 
(8.1%).  (halving  intervals  only  could  be  calculated  for  Isla 
Socorro  with  an  average  of  2.1  years.  The  estus  post-partua 
with  conception  was  considered  in  35%  (7)  of  the  total  cases 
in  Isla  Socorro,  which  allowed  the  conclution  that  at  least 
the  population  of  this  area  is  still  recovering.  On  the 
reproductive  areas  the  cows  and  calves  were  accompanied  for 
one  or  more  adults  whales  in  a  high  percentage  (55%).  In  both 
study  areas  were  clearly  observed  that  the  active  surface 
groups  with  calves  increase  as  the  season  advance,  while  the 
active  surface  groups  without  calves  decrease  along  the  time, 
which  showed  that  the  active  surface  groups  gave  attention 
to  the  females  that  did  not  give  birth  and  then  those  that 
did. 


POX-UKE  MARKS  ON  THE  BACKS  OF  SOUTHERN  RIGHT  WHALES, 
EUBAJLAENA  AUSTRALIS 

Rowatree,  V.,  J.  Pefkias,  K.  Mar^udl,  E.  Johasoa  and  R.  Payne 
Whale  Conservation  Institute,  191  Weston  Rd,  Lincoln,  MA  01773 

Every  ytai  since  1971  we  have  f^otog^hieally  surveyed  the  population  of 
southern  right  whales  at  Peaiiisula  Valdes,  Argentina.  In  the  early  1980s  we 
began  to  notice  oval  muks  on  the  backs  of  some  individuals,  and  the 
incidence  of  such  marks  i^pears  to  he  increasing.  The  marks  are  Inrge  (S- 
15cm),  concave  mid  whiter  than  newly  peeled  skin.  In  1975, Sout  of99  adults 
(5K)  bad  these  marks.  A  decade  later,  more  than  5  times  as  nsmy  kdivi^uis 
had  such  muks  (23%  of  105  adults  k  1^6,28%  of  90  adults  k  1991).  We 
have  reanalyzed  our  photographs  for  the  number  and  location  of  oval  marks 
on  ^1  wbal«  represented  by  images  of  high  quality  k  a  number  of  yevs 
throughout  the  study.  A  whale  can  have  horn  one  to  as  aumy  as  20  marks. 
They  are  conBned  to  the  back  k  the  region  exposed  to  air  as  ke  whale 
surfaces  to  breathe.  Th^  are  more  frequent  k  females  than  males.  Of  the 
24  whales  with  marks  k  1^,  80%  were  finales,  none  were  known  males. 
Th^  also  occur  on  calvm.  The  mmks  remak  for  at  least  weeka  hut  do  not 
appear  to  last  between  keedkg  seasons.  So  for  we  have  bemi  mmble  to 
collect  akk  samples  oval  marks. 


Phoeinn  Diatnn^r  Virus  (PDV)  in  Nnw  Zork  and  thn  Relation 
Botwoon  Titers,  Pathology  and  Viral  Preeeneo. 

Sadove,  S.  S.,  J.H.  House*,  M.  Berninger*,  J.T.  Salilci*,  C. 
Caminatti,  K.  Durham 

Okeanos  Ocean  Research  Foundation,  Box  776,  Hampton  Bays,  MY 
11946.  Foreign  Animal  Disease  Laboratory,  USDA,  Box  848, 
Greenport,  NY  11944* 

During  1991-  1993  harbor  (Phoca  vituiina),  hooded 
(Cystophora  cristata) ,  and  harp  (Phoca  groanlandica)  seals 
were  recovered  with  clinical  symptoms  similar  to  those 
described  during  a  1988  distemper  outbreak  in  Northern 
Europe.  Serum  from  these  animals  was  tested  to  PDV-1,  CDV, 
PPRV,  and  MV  using  a  serum  neutralization  method.  Sajpples 
were  also  tested  by  imnwnofloresence  assay  to  CDV.  Those 
animals  that  died  or  were  euthanized  were  examined  for 
histologic  lesions  characteristic  of  disten^er  and  special 
stains  were  used  to  identify  PDV  viral  particles. 

A  comparison  of  those  animals  having  low  titers,  VM  <1:126 
to  those  with  high  titers  <>1:256,  including  the 
hisopathology,  indicated  a  significant  difference.  Seals  with 
low  titers  were  found  to  have  lesions  consistent  with  a 
morbillivirus  infection  and/or  virus  particles  were  observed. 
Animals  with  high  titers  were  found  to  be  lacking  both 
histologic  lesions  or  viral  particles.  In  addition,  one  seal 
that  has  been  tested  for  almost  two  years  has  never 
demonstrated  any  clinical  symptoms.  Virus  isolation  atten|)ts 
have  been  unsuccessful  and  this  animal  continues  to  remain 
healthy. 

Based  on  our  studies  it  appears  that  the  Phocine  Dispenser 
Virus,  like  most  other  morbillivirsues ,  confers  long  term 
immunity.  Therefore,  the  animal  with  a  high  titer  may  not 
shed  the  virus.  Conversely,  animals  still  shedding  the  virus 
would  be  those  with  low,  unstable  virus  neutralization 
titers . 


EFFECTS  OF  RESEARCH  BOAT  APPROACHES  ON  HU\0>BACK  WHALE 
BEHAVIOR  OFF  MAUI,  HAWAII,  1989-1993 
Salden,  D.  R. 

Hawaii  Whale  Research  Fouiwlalion,  Box  1296,  Lahaina,  HI  96767 
Souihem  Illinois  University  at  Edwardsville,  EdwardsviUc,  IL  62026 

This  study  describes  humpback  whale  (Megaptera  novaeangliae)  responses  to 
close  approaches  by  a  research  boat  operating  tmder  federal  permit  for  the  purpose 
of  obtaining  idcntificsrtion  and  behavior  photographs.  The  study  period  covered  the 
months  of  January  through  March,  1989-1993,  in  the  Auau  Charmel  off  Maui, 
Hawaii.  Responses  to  approaches  inside  10(kn  were  logged  as  (1)  evasive,  (2) 
investigative  (non-threatening  investigations  of  the  boat),  and  (3)  agonistic  reac¬ 
tions.  The  winter  season  was  divided  into  two-week  se^ents  for  ^alytical 
purposes.  P*ods  were  classified  as  small  (1-2),  medium  (3-4),  or  large  (5-I-)  in  size. 
Pod  composition  included  adult-only  (AO),  cow-calf  (CC),cow-calf-escort(CCE), 
and  cow-calf-muliiple  escort  categories. 

Out  of  1020  pods  approached  by  our  research  boat,  whales  responded  only  137 
limes  (13.6%;  X^547.1,  p  <  0.0001).  Evasive  reactions  constituted  63  of  the 
responses  (6.6%).  There  were  54  investigative  approaches  (5.3%)  and  1 6  agonistic 
reactions  (1.6%).  Variations  of  specific  responses  by  years  of  the  study  were  not 
si^ificant.  Responses  were  not  significantly  associated  with  the  lime  of  the  winter 
season  (p  <  0.683),  although  there  was  a  surge  in  the  number  of  reactions  during 
the  first  two  weeks  of  March  (i^39,  28.5%  of  all  reactions).  Responses  were 
associated  with  pod  size  (X^18.3,p  <  0.001)  and  pod  composition  (X^25.3,p  < 
0.0003),  wherein  investigative  approaches  generally  involved  small  or  mcdimn 
sized  AO  pod.s.  and  agonistic  reactions  were  primarily  exhibited  by  escorts  in  CCE 
pods  during  early  March. 
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THE  HUMPBACK  WHALES  (Megaptera  novaeangliae)  AT  ISLA  SOCORRO, 
ARCHIPIELAGO  REVILLAGIGEDO,  MEXICO,  1986-1992. 

Salinas  Z.M.(l),  Ladr6n  de  Guevara  P.P,(1),  Jacobsen,  J.K.(2), 
Salas  R.I.(l),  Aguayo  L,A.(3)  and  Vargas  N.N,(1). 

(1)  Facultad  de  Ciencias,  Universidad  National  Aut6noma  de 
Mexico.  Ap.  Postal  70-572  CP  04510  Mtoco,  D.F..  MEXICO.  (2) 
P.O.  Box  4492,  Areata,  CA.,  U.S.A.  and  (3)  Actual  address: 
Institute  AntArtico  Chileno.  Casilla  16521  Santiago,  CHILE. 

Humpback  whales  were  studied  during  the  winters  from  1986 
to  1992  in  Isla  Socorro,  MAxico.  Observations  were  made  from 
small  boats;  photoidentification  and  sounds  recording 
techniques  were  used.  From  a  total  of  1157  sightings  10.45S 
correspond  to  cow-calf  pairs  (C-c),  9.2%  to  cow-calf-escort 
groups  (C-c-e),  3.5%  to  groups  containing  3  or  more  adults 
with  calf  (A-c),  20.5%  to  groups  of  3  or  more  adults  (A), 
32.6%  to  pairs  of  adults  (P),  16.1%  to  single  whales  (S)  and 
7.7%  to  singer  males  (SM).  All  the  social  groups  were  present 
throughout  the  season  but  with  different  maximum  of  sightings; 
from  mid-February  to  mid-March  for  the  C-c  pairs,  from  early 
February  to  early  March  for  the  P,  from  early  to  late  February 
for  the  S  and  from  early  February  to  mid-March  for  the  A.  The 
C-c-e  and  A-c  groups  increase  as  the  season  advance  with  a 
peak  in  early  April,  The  SM  were  constant  during  all  the 
season  (January  to  April).  511  whales  had  been  photo  ID,  106 
of  these  were  resighted  in  the  study  area  in  different  years 
and  only  13  along  the  mexican  mainland  coast,  showing  a  high 
fidelity  for  the  Revillagigedo  breeding  ground.  The  maximum 
staying  time  recorded  was  63  days  for  a  whale  registed  in  10 
different  days. 


HUMORAL  IMMUNITY  IN  NORTHERN  ELEPHANTT  SEALMirounga 
angustirostris.  MOTHERS  AND  THEIR  PUPS 
J.L.  Sandersl.  D.P.  Kin22.  D.E  CrockerX.  J.D.  Williamsi.  S.W.  Evans^  aM 
C.L.  Ortizl 

IDepaitment  of  Biology  and  Institute  for  Marine  Sciences,  University  of 
California,  Santa  Cruz,  CA  9S064  and  ^Department  of  Clinical  Medicine, 
Old  Medical  School,  Univosity  of  Leeds,  L^s  LS2  9JT,  U  K 

The  Northern  elephant  seals'  (NES)  dominance-based  polygyny, 
aggregate  breeding  twhavior  and  breeding  site  fidelity  provide  a  unique 
model  for  studying  pinniped  immunology.  Molecular  studies  suggest 
significant  monomotphism  within  this  species,  which  could  be  exacerbated 
by  close  inbreeding,  and  may  leave  NES  suso^ble  to  epizootics.  An 
immunological  invesdgation  is  underway  to  assess  the  immune  status  of  the 
population.  Monoclonal  antibodies  specific  forphocid  immunoglobulins, 
IgM-like  Hla  and  2  IgC-Iike  subclasses  H24b  and  H49a,  were  used  to 
measure  early  and  late  lactation  IgG  and  IgM  levels  in  the  milk  and  serum  of 
free  tanging  adult  females  and  the  serum  of  their  pups.  Total  IgG  in  the 
milk  did  not  increase  signiticantly  and  IgM  levels  decreased  by  50%  (2 1 .08 
±  6.0  pg/ml  to  15.08  ±  2.5  pg/ml)  over  the  20-day  interval.  IgG  subclasses 
in  nursing  pups'  serum  were  similar  at  3  days  post-partum  (PP)  but  differed 
signiticantly  by  23  days  PP  (15.3  ±  9.8  mg/tnl  vs  6.43  ±  2.09  mg/ml,  p  < 

0.05  for  H24b  and  H49a  respectively).  IgG  in  female  sera  decrnised  by 
39%  from  early  to  late  lactation;  however,  IgM  increased  significantly 
(0.725  ±  0.076  mg/ml  to  1.19  mg/ml  ±  0.262  mg/ml,  p,<  .001).  Pup  IgM 
levels  increased  two-fold  6om  64%  of  adult  levels  at  3  days  to  83%  by  23 
days  PP.  These  results  show  significant  in  utero  1^  antibody  synthesis  by 
pups  and  possible  inununological  challenge  associated  with  tep^uction  m 
the  females.  Milk  IgG  levels  suggest  a  irunor  role  for  this  class  in  early 
neonatal  immune  protection.  (Supported  by  NIGMS-MBRS  RR  01882) 


CALVING  INTERVALS  OF  THE  HUMPBACK  WHALE  (Megaptaia 

novaaang/iaa)  OFF  THE  OGASAWARA  ISLANDS 

Sato,  F.,  '  Yamaguchi,  M.,  '  Suganuma,  H.  '  and  Mori,  K.  * 

’  Ogasawara  Marine  Center,  Byobudani,  Chichijima,  Ogasawara 
Tokyo,  100-21  JAPAN 

’  Faculty  of  Marine  Science  and  Technology,  Tokai  University 
3-20-1  Orido,  Shimizu,  Shizuoka,  424  JAPAN 

Waters  off  the  Ogasawara  (Bonin)  Islands  (27’N,  142*E)  have  been 
known  one  of  the  winter  breeding  ground  for  humpback  whales 
(Megaptera  novaeangliae)  in  the  Western  North  Pacific.  Over  400 
individual  humpback  whales  have  been  photographically  identified 
in  nearshore  waters  off  the  Ogasawara  Islands  from  1987  through 
1993.  A  total  of  45  identified  cows  were  associated  with  55  calves 
during  the  7  research  seasons.  Nine  cows  were  recorded  with  a  calf 
in  different  two  or  three  seasons.  Observed  mean  resighting  interval 
of  identified  cows  with  calves  was  2.3  years  (n^lO,  SD=0.78); 

1  year  (n=1),  2  years  (n=6),  3  years  (n=2),  4  years  (n=1).  This 
means  that  calving  interval  existed  around  the  interval  above.  Two 
of  identified  12  calves  were  resighted  in  the  subsequent  year,  and 
one  of  them  still  stayed  with  its  cow.  This  may  indicate  the 
longest  suckling  period  of  the  group. 


QUANTITATIVE  BEHAVIORAL  STUDY  OF  BOTTLENOSE  DOLPHINS  IN 
SWIM-WITH-DOLPHIN  PROGRAMS 

Samuels,  A.^’^,  Spradlin,  T.*,  Pelcon,  C.^  and  Flaherty,  C.^ 
^Chicago  Zoological  Society,  Brookfield  IL  60513,  ^Uoods  Hole 
Oceanographic  Institution,  Woods  Hole  MA  02543,  and  ^Florida 
International  University,  Miami  FL  33175. 

The  four  Swim-With-Dolphin  (SWD)  programs  in  the  United 
States  presently  operate  under  temporary  captive  display 
permits ,  pending  determination  by  National  Marine  Fisheries 
Service  (NMFS)  whether  these  programs  adversely  affect  health 
and  well-being  of  dolphins.  Our  present  study  of  behavior  and 
social  interactions  of  SWD  dolphins  comprises  one  component  of 
the  NMFS  evaluation.  The  study  employs  quantitative  behavioral 
research  techniques,  used  widely  in  research  on  terrestrial 
animals  and  adapted  from  extensive  research  on  bottlenose 
dolphin  behavior  at  Brookfield  Zoo.  These  techniques  Include 
focal-animal  sampling,  resulting  in  unbiased  coverage  of  all 
SWD  dolphins;  instantaneous  sampling,  resulting  in  proportion 
of  time  spent  in  specified  behavioral  states;  and  all- 
occurrence  sampling,  resulting  in  rates  of  specified  social 
interactions.  These  techniques  provide  comparable  data  from 
each  SWD  facility,  permitting  comparison  of  human-dolphin 
interactions  by  facility,  by  Swim  program  type,  and  by  dolphin 
age/sex  class,  and  also  permitting  comparison  of  dolphin 
behavioral  profiles  during  Swims  vs.  free  time.  We  present  the 
study  design,  research  methods,  and  kinds  of  information  to  be 
generated,  and  we  advance  these  systematic  observational 
techniques  for  broader  use  in  comparing  cetacean  behavior 
across  different  social ,  ecological,  or  management  conditions. 


FISH  AND  CEPHALOPOD  PREY  OF  SMALL  CETACEANS  FROM  THE 
SCOTTISH  COAST 

ISanios,  M.B.,  ^Pierce.  GJ.,  ^Ross,  H.M.  &  ^Rdd.  RJ. 

^Dq)aninent  of  Zoology,  University  of  Abexdeen,  Tillydrone  Avenue.  Aberdeen  AB92TN. 
UK;  ^SAC  Veterinary  Services,  DnimmondhiU,  Smtberrick  Road,  Inverness,  IV24JZ,  UK 


Stomach  contents  of  27  small  cetaceans,  IS  Phocoaia  phocoena,  4  Stenella 
coeruieoatha,  4  Lagewrhynckus  albirostris,  1  Delphinus  delphis,  1  Grampus  griseus,  1 
Mesoplodon  bidens  and  1  Balaenoptera  aemorostrata  from  sirandings  and  by'Catches  in 
Scotl^  (1992*1993)  were  examined  to  identify  prey  itmairts. 

A  total  of  4806  otoliths  and  549  upper  and  lower  cephalopod  beaks  was  collected. 
Hiirteen  species  of  fish  belonging  to  6  families  were  present:  52.5%  of  otoliths  were  of 
Gadidae,  45.6%  Ammodytidae,  and  the  remainder  Qupeidae.  Carangidae,  Merluccidae  and 
Pleuronectidae  (all  <1  %).  The  cephalopod  beaks  belonged  to  4  qiecies  of  3  6umlies. 
Loliginidae  (58.6%),  Octopodidae  (39%)  and  Sepiolidae  (0.3%). 

In  Phocoena  phocoena,  Ammodytes  sp.  and  Gadidae  were  the  main  food  items.  The 
loliginids  Loligoferbesi  and  AUoteuthis  subulaia  were  also  eaten.  In  Stenella  coeruleoalba, 
cephalopoda  had  a  more  important  role  in  the  diet,  with  half  of  the  stomachs  containing  only 
cephalc^xxl  remains.  Lagenorhynchus  albirostris  ate  mainly  fish,  particularly  Merlangius 
merlangus,  also  the  octopus  Eledone  cirrhosa.  Of  the  remaining  cetaceans,  Delphinus 
delphis,  Mesoplodon  bi^ns  and  Balaenoptera  acutorostrata  stomachs  contain^  mainly  fish 
remains,  mosdy  Merlangius  merlangus  and  Ammodytes  spp.,  while  Grampus  griseus  bad 
only  cephal(^x)d  remains  in  the  stomach,  primarily  Eledone  cirrhosa. 

Hie  range  of  cqihalopod  species  eaten  is  consistent  with  feeding  in  Ccmtinental 
shelf  waters.  Results  are  compared  with  data  on  diets  of  small  cetaceans  off  tlie  Galicean 
(NW  Spain)  coast  In  both  cases,  Gadidae  are  the  most  important  fish  prey  but  a  wider  range 
of  cephalopods  was  present  in  the  Galicean  samples,  including  a  range  of  oceanic  species 
absent  from  Scottish  samples. 


INDIVIDUAL  RECCXJNinON  IN  FREE-RANGING  BOTTLENOSE 
DOLPHINS:  A  HELD  TEST  USING  PLAYBACK  EXPERIMENTS 
Sayigh,  L.  S.*,  TVack,  P.  L.*,  Wells,  R.  S.^  Scott,  M.  D.*,  and  Irvine,  A.  B.^ 
'Woods  Hole  Oceanographic  Institution,  Woods  Hole,  MA  02543, 
’Chicago  Zoological  Society,  Brookfield,  IL  60513,  'lATTC,  c/o  Scripps 
Institution  of  Oceanography,  La  Jolla,  CA  92037,  ^Oregon  Research 
Institute,  Eugene,  OR  97401 

Bottlenose  dolphins,  Tursiops  truncaius,  produce  individually  distinctive 
vocalizations  called  signature  whistles.  In  order  to  determine  whether 
signature  whistles  are  used  for  individual  recognition,  playback 
experiments  were  conducted  with  wild  dolphins  at  a  study  site  near 
Sarasota,  Florida  from  1989  to  1993.  A  long-term  study  of  these  dolphins 
includes  a  temporary  capture  and  release  program,  which  provides 
oj^rtunities  to  collect  information  regardng  age,  sex,  and  genetic 
relationships  among  individuals,  as  well  as  to  record  vocalizations  of 
known  individuals.  Playback  experiments  conducted  during  capture- 
release  sessions  consisted  of  paired  trials;  in  each  trial  the  same  two 
whistle  sequences  were  played  back  to  two  different  target  animals.  A 
sample  size  of  nine  paired  trials  proved  to  be  statistically  significant, 
demonstrating  that  dolphins  were  able  to  discriminate  between  signature 
whistles  of  different  familiar  individuals.  When  these  results  are  viewed 
in  the  context  of  what  is  known  about  dolphin  societies,  which  are 
characterized  by  stable  individual  associations  intermixed  with  fluid 
patterns  of  association  among  many  individuals,  it  appears  highly  likely 
that  dolphins  use  signature  whistles  to  recognize  one  another  as 
individuals. 
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INBREEDING  ASSESSMENT  OF  WESTERN  NORTH  ATLANTIC  RIGHT 
WHALES  {EUBALAENA  GLACIALIS)  USING  DNA  FINGERPRINT  AND 
BEHAVIORAL  DATA 
SchaefT,  C.M.,  Kraus,  S.D.,  White,  B.N. 

Queen’s  University,  Kingston,  ON,  CANADA  K7L  3N6:  New  England 
Aquarium,  Boston,  MA  02 110;  MeMaeter  University,  Hamilton,  ON,  CANADA 
LSS4K1. 


We  mvestigated  the  hypothesis  that  mbreeding  depression  is  influen^g 
the  recovery  of  the  North  Atlantic  (NA.)  rig^t  whale.  The  level  of  genetic 
similarity  among  unrelated  NA  ri^t  whales  was  compved  to  that  of 
unrelated  South  Alantie  right  whales  (E.  att^rtUi$\  a  closely  related  species 
which  was  decimated  less  severely  wd  which  i^pears  to  be  recovering 
successfully. 

DNA  fingerprint  data  in^cate  that  there  is  lets  genetic  variation  among 
unrelated  NA  ri^t  whales  than  among  unrelated  SA  animals 
(J33.16/HaeIII;  Xi,0tt)=O-47  0.13  and  x  iRa«=0.29  0.10,  p<0-05).  In  addition,  x 
values  for  NA  T  and  T  relative  were  lower  than  predicted  firom  iuatt,  (T: 
0.65  vs  0.74,  p<0.05;  2*:  0.67  vs  0.60, 0.05<p<0.10).  Ihis  shift  suggests  that  the 
matings  between  eloBely>related  uiimals  (which  would  have  resulted  in  the 
high  bandsharing  coefficients  that  mre  misang)  were  mther  avoided  or 
unsucces^l.  Since  ri^t  whales  are  nonsocial,  promiscuous  miimals  it  is 
imlikely  that  they  are  able  to  recognise  their  kin.  Ccmsequently,  the  results 
provide  siqiport  for  the  hypc^esis  that  NA  right  whales  are  suiffering  from 
mbreeding  d^ession.  Additional  si^port  is  provided  ty  behavicn’al  data 
which  suggest  that,  compared  to  the  S.A  rig^t  whales,  the  North  Almitie 
ri^t  whales  are  tigering  from  reduced  fertility,  feeun^fy,  and  increased 
juvenile  mortality. 


NEAR-SHORE  DISTRIBUTION  PATTERNS  OF  HUMPBACK  WHALES  IN 
HAW  AD  aMULTANEOUSLY  DETERMINED  BY  THEODOUTE  AND  SMALL 
BOAT  SURVEYS 

Schick,  R.S.1,  P.F.  ForesteU^,  E.K.  Brown^ 

^UniveraRy  of  Washington,  Dept,  of  Zoology,  Seattle,  WA  9819S 
^Pacific  Whale  Foundation,  101  N.  Kihei  Rd.,  Kihei,  HI  96753 

Previous  theodolite  studies  of  whales  off  the  Kona  coast  of  the  island  of 
Hawaii  have  shown  humpback  whale  distribution  patterns  to  a  function  of 
distance  from  shore.  However,  such  studies  are  confounded  by  the  fact  that 
sightability  is  also  a  function  of  distance.  The  present  ^udy  included  berth 
theodolite  observations  from  an  elevated  shore  station,  and  systematic  small 
boat  surveys  along  randomly  selected,  pre-determined  transects  run  perpendicular 
to  depth  contours. 

During  Februaiy  and  March,  1993,  494  pods  of  whales  (with  an  estinnated 
874  whales)  were  observed  during  48.7  hours  of  effort  using  a  theodolite  atop  a 
30m  building  7m  back  from  the  shoreline.  During  15.8  hours  of  survey  from  snull 
outboard-driven  boats  during  the  same  period,  46  pods  (with  an  estimated  82 
animals)  were  observed.  The  depth  at  which  each  pod  was  sighted  was  recorded. 
Depths  were  separated  into  three  categorks:  <30  fathoms,  30-50  fathonu,  and 
50-100  fathoms. 

Both  the  theodolite  data  (X^=88J2,  df=2,  p<.05)  and  the  boat  data 
(X2=9.42,  df=2,  p<.05)  showed  a  significant  effect  of  depth.  Subsequent  analysis 
showed  that  in  both  cai^s,  frequency  oi  observation  decreased  significantly  with 
moeasing  depth.  The  consistency  of  these  findings  suggests  that  previous 
theodolite  results  are  not  an  artifact  of  decreasing  visibility. 


STATISTICAL  CLASSIFICATION  OF  DIVING  BEHAVIOR:  QUANTITATIVE 
ANALYSES  OF  WEDDELL  SEAL  DIVING 
Schreer.J.F.  and  Testa, J.W. 

Institute  of  Marine  Science,  University  of  Alaska,  Fairbanks, 
AK  99775-1080 

Most  recent  studies  of  pinniped  diving  behavior  have 
subjectively  grouped  dives  according  to  similarities  in  the 
depth,  duration,  and  appearance  of  the  dive  profile.  Utilizing 
depth  data  collected  by  TDRs  attached  to  Weddell  seals,  dives 
were  classified  using  multivariate  statistics.  Depth  values 
were  interpolated  so  that  each  dive  was  represented  by  an  equal 
number  of  values.  Principal  coBq}onent  analysis  and  cluster 
analysis  were  used  to  determine  the  categories,  and 
discriminant  function  analysis  was  used  to  test  the  validity  of 
the  categories.  These  quantitative  categorizations  were 
compared  to  subjective  methods  to  further  test  their  validity. 
Previous  categorizations  for  Weddell  seals  and  other  pinnipeds 
%rere  also  compared  with  this  quantitative  method,  as  were  other 
classification  methods.  Subjective  classification  with  the  aid 
of  error  rates  produced  by  discriminant  function  analysis  was 
conducted  to  provide  an  intermediate  between  completely 
subjective  and  objective  analyses.  Finally,  a  pattern 
recognition  protocol  was  created  that  compared  dives  to  simple 
geometric  shapes.  Statistical  analyses  of  behavior  may  be 
useful  in  expediting  the  analysis  of  large  data  sets,  providing 
"on  board"  classification  where  data  compression  is  necessary 
(l.e.  satellite  transmissions),  and  reducing  human  subjective 
bias  in  interpreting  diving  behavior. 


TROPHIC  DYNAMICS  OF  MARINE  MAMMALS  IN  ALASKAN 
WATERS  -  STABLE  ISOTOPE  EVIDENCE 

Donald  M.  Schell 

Institute  of  Marine  Science,  University  of  Alaska  Fairbanks,  Fairbanks  AK. 

99775.  Ph:  907  474-7115 

Stable  isotope  ratios  of  caibon  nitrogen  c^er  both  geographic  and  trophic 
udbrmation  on  the  marine  of  $id)arctic  waters.  The  pronounced  latitudinal 

gradients  in  carbon  isotope  rati^  in  the  foarine  waters  surrounding  Alaska  can  be  used  to 
assign  habitat  depradenci^  md  source  of  food  where  migration  pathw^  cross  isotopic 
gradients.  Nitrogen  isotope  ratios  increase  by  3.0  -  3.5  ®/o©  with  each  tr^hic  step  but  do 
not  vary  geographically.  The  values  were  used  to  deterraine  relative  tn^hic  status  of 
innnipeds  and  other  marine  mammals.  Pol^  b^rs,  as  expected,  occupy  the  tap  trophic 
position  with  spotted  s^s  a  Ml  level  below  along  with  sea  lions  and  bearded  seals. 
Isotope  ratios  along  the  lengths  of  lion  \iteissae  show  marked  ocillations  in  5'^ 
which  ^  presumed  annual  based  upon  similar  oscillations  in  whale  baleen.  Relatively 
constant  5‘^C  valu^  indicate  UtUe  geographic  variation  in  the  isotope  ratios  sea  lion 
prey  over  the  regon  inhabitated.  Large  variations  in  5”N  sugg^  marked  difierences  in 
prey  selection  by  individual  sea  lions  over  time  gams  of  up  to  four  years.  Walrus  are 
considerrd^ly  lower  in  trophic  status  and  one  trophic  level  ^x)ve  the  herbivorous 
benthos  upon  which  they  depend,  with  a  slight  increase  occurring  while  in  the  northern 
section  ot  their  range  in  the  Chukchi  S^..  Bowhead  whal^  rmik  below  lions  and 
^t^  s^s  but  above  walrus  mid  are  similar  in  trophic  status  to  arctic  cod,  a  likely 
C(mipetitor  for  the  mme  food  resources.  Chitmological  change  in  5'^  valu^  in  bowhead 
whale  tmken  reveal  a  trc^hic  shift  in  wilder  months  to  food  mtriched  eqmvaknt  to  a  fiUI 
trophic  level  above  summer  diet.  The  source  of  this  raiichment  is  imkown.  Po^ible  pr^ 
causing  the  shift  Mgbt  include  juvenile  pollock  (Theragra  chalc&gramma)  ot  lance 
{Ammodytes  spp.)  but  no  data  are  available  regarding  the  wilder  feeding  of  th^  whalK. 


CONTEMPC»URY  MANAGEI^m  PROGRAMS  FOR  TOLAR  BEARS  IN 
ALASKA  AND  RELATION  TO  INTERNATIONAL  TREATY  AND  DOMESnC 
LAW 

Schliebe,  S.L.  and  Eimns,  TJ. 

U.S.  Fi^  ud  Wildlife  Service,  Marine  Mammals  Managmaent,  4230  University 
IMve,  &itte  310,  Ab^kr^,  AK  99508 

Terras  of  tee  Mtfioe  Mammal  Protecrion  Act  of  1972  pro\ide  tee  fiameworic  for 
maag;emaBiit  programs  dinged  by  tee  U.S.  Fite  and  Wildlife  Smee.  The  MMPA 
w«s  teou^  to  in^lmneet  idl  tenns  of  tee  laiemariooid  Agreeineat  on  tee  Conaer^^oo 
of  Polar  Beaia  at  ndfintioB,  dteoujte  R  is  appareDt  teat  agiecU  to  protect 
habitat,  regulato  meteods  and  meaiis  of  huvest,  and  to  provide  fecial  protecrioe  to 
femslee  wite  cubs  fmd  teeir  cube  were  oveilooked.  Amoodmeots  to  tee  MMPA  ui 
1988  atjmuUted  tee  devdopmmt  of  a  Mjmagement  Phu  for  Polar  Bean  in  Alaska  by 
tee  FWS.  The  Plan  is  conqmsed  of  two  major  conyonents;  a  cooservarioo  phm,  and 
an  implementatioo  ftem.  The  cooservatioQ  congxment  maps  out  giecific  tasks  to 
Bcco^lite  four  priiaaiy  objertives:  1)  conserve  polar  bears;  2)  conserve  polar  bear 
habihd;  3)  provide  for  authorized  uses  of  polar  bears  including  Nadva  subcostence 
harvest,  scuBtific  reaesyreh,  piteHc  di^lay  and  mcadeatal  ttea;  and  4)  cowdinate 
conanvatioQ  and  raang^ement  programs  at  tee  load,  aadonal,  sad  intefuadoad  levels. 
The  Plan  is  sulye^  to  change  as  a  reatdt  of  umual  review  by  tee  adviaory  team,  new 
findings,  changes  in  ^ecies  status,  coo^ledoo  of  tasks,  Congresaionil  direcdon, 
policy  changes  or  l^al  intapretadans. 

Mute  of  tee  inylemeBtadoc  plm  relies  ^on  development  of  cooperadve 
msn^eraent  agreements  between  hunter  oc;^iizadaos.  Theee  ^reements  wiU  be 
bfoedly  supported  tefov^  development  c»f  gra^  and  augmented  wite  a  vrider  pitelic 
raformshon  program. 


SOUND  PRODUCTION  AND  BEHAVIOUR  OF  DELPHINIDS  IN  SOUTH-EAST 

QUEENSLAND  WATERS 

Schultz,  K.  W.'.  Cato,  D.  H.^  and  Corkeron,  P.  J.‘ 

'  Department  of  Veterinary  Anatomy,  University  of  Sydney,  NSW  2006,  Australia 
^  Defence  Science  and  Technological  Organisation,  PO  Box  44,  Pyrmtmt,  NSW  2000 
Australia 

The  underwater  sound  production  of  three  delphinid  species:  inshore  bottlenose 
dolphins  Tursiops  trunemus,  Indo-Pacific  humpback  dolphins  Sousa  chitwtsis,  and 
common  dolphins  Delphinus  delphis,  was  record^  in  south  east  Queensland  waters  in 
1991  and  1992.  A  Sony  TCD-DIO  PRO  digital  tg)e  recorder,  custom  pre-a^lifier  and 
Bruel  and  Kjsr  8105  hydrophone  were  used  to  record  underwater  sounds  ^d  verbal 
descriptions  of  concurrent  behaviours. 

The  rate  of  production  of  sound  types  implicated  in  direct  commumc^ion,  namely: 
whistles,  burst-pulses  and  (newly  discovered)  low  frequency  (<  2  kHz)  narrowband 
sounds;  varied  sigiuftcantly  between  behavioural  contexts  in  bottlenose  dolphins.  The 
trend  of  increased  soimd  production  in  social  contexts  was  observed  in  humpback  and 
common  dolphins  also. 

The  discovery  of  low  frequency  ( <  2  Khz)  nmrowbaad  sounds  associated  with  social 
activity  in  bottlenose  dolphins  demonstrated  the  in^rtance  of  recording  species  involved 
in  a  vmiety  of  behavioural  contexts  m  order  to  investig^e  repertoires  thoroughly.  The 
absence  of  these  low  frequency  sounds  in  almost  all  studies  of  bottlenose  dolphins  may 
be  due  to  insufficient  smnpling,  b^dwidth  limitations  of  equipment  or  regional 
differences  in  sound  production. 
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LONG-TERM  MEMORY  FOR  EQUIVALENCE  RELATIONS  IN  A 
CALIFORNIA  SEA  LION 

Schusterman,  R.J.,  Kastak,  D.,  and  Reichmuth,  C.J. 

Long  Marine  Laboratory,  100  Shaffer  Rd.,  Santa  Cruz,  Ca  95060 

A  California  sea  lion  (Zaloohus  californianus)  was  trained  to  relate 
nonidentical  visual  stimuli  (arbitrary  matching-to-sample).  Subsequent 
tests  demonstrated  that  solely  by  virtue  of  having  been  trained  two 
unidirectional  relations  (A  goes  with  B,  and  B  goes  with  C),  the  animal 
formed  thirty  three-member  (A,  B,  and  C)  classes  of  stimuli,  a 
phenomenon  referred  to  as  stimulus  equivalence.  Following  a  nine 
month  interval  during  which  the  subject  was  not  tested,  she  was 
presented  with  several  combinations  of  matching  trials  from  the  various 
equivalence  classes.  Performance  on  the  forward,  originally  trained 
relations  exceded  performance  on  "reversed"  equivalence  relations; 
however,  certain  classes  were  remembered  virtually  without  error  on  all 
possible  trial  types.  The  results  confirm  earlier  studies  on  long-term 
memory  in  California  sea  lions,  and  shed  light  on  a  non-human’s  ability 
to  remember  and  apply  language-like  conceptual  processes. 


RADIOTRACKING  OF  SPOTTED  DOLPHINS  ASSOCIATED 
WITH  TUNA  IN  THE  EASTERN  TROPICAL  PAOHC 
Scott,  M.D.V  Chivers,  SJ.^,  Olson,  R.J.^  and  Lindsay,  RJ.' 
^Inter-American  Tropical  Tuna  Commission,  Scripps  Institution  of 
Oceanography,  La  Jolla  CA  92037 

^Southwest  Fisheries  Science  Center,  PO  Box  271,  La  Jolla  CA 


As  part  of  a  study  of  the  tuna-dolphin  bond,  six  spotted 
dolphins  were  radiotracked  in  the  eastern  Pacific  Ocean  during 
November  1992.  The  dolphins  were  tracked  over  a  period  of  a 
week,  providing  data  on  their  movements,  surfacing  times,  and 
dive  profiles.  They  travelled  both  day  and  night,  covering  about  60 
miles/day.  Three  dolphins  also  carried  Time-Depth  Recorders 
(TDRs)  and  two  TDRs  were  recovered  when  the  dolphins  were 
recaptured  after  1-2  days  at  liberty.  The  TDR  data  showed  distinct 
day-night  differences  in  diving  patterns.  The  spotted  dolphins 
swam  within  the  mixed  layer  during  the  daytime,  often  at  a  depth 
of  10-20  m,  but  dove  well  below  the  thermocline  at  night.  At  dawn 
and  dusk,  both  dolphins  appeared  to  feed  at  depth,  making  dives 
to  50-100  m  that  lasted  up  to  4.7  min.  long.  Their  diving  patterns 
suggested  that  the  dolphins  were  feeding  at  night  on  organisms 
associated  with  the  deep  scattering  layer.  Repetitive  sets  on  the 
same  dolphins  also  allowed  us  to  examine  the  short-term  herd 
integrity  and  the  association  with  yellowfin  tuna. 


STABLE  ISOTOPE  STUDIES  OF  STELLER  SEA  UONS  AND  OTHER 
ALASKA  PINNIPEDS 

Sease,  K.A.  Hobson^,  J.M.  Strick',  R.L.  Merrick*,  and  J.  Piatt* 
‘National  Marine  Mammal  Laboratory,  National  Marine  Fisheries  Service, 
7600  Sand  Point  Way  NE,  Seattle,  WA  98115;  ^Canadian  Wildlife  Service, 
115  Perimeter  Road,  Saskatoon,  SK  S7N  0X4;  ’U.S.  Fish  and  Wildlife 
Service,  1011  E  Tudor  Road,  Anchorage,  AK  99503 

Analysis  of  stable  isotope  ratios  in  Steller  sea  lion  {Eumetopias  jubatus) 
tissues  offers  a  tool  for  investigating  trophic  relationships  and  other  aspects 
of  diet.  '’N:'*N  and  typically  are  greater  at  higher  trophic  levels, 

allowing  comparisons  among  di^erent  species  within  an  ecosystem  or 
among  age  and  sex  classes  of  particular  species.  This  work  will  examine 
isotope  ratios  in  skeletal  muscle,  bone  collagen,  hair,  claws,  vibrissae, 
skin,  and  blubber.  Each  tissue  type  holds  a  different  dietary  record 
depending  on  its  turnover  time.  Other  analyses  include  comparison  of 
trophic  relationships  for  I)  age-  or  sex-speciric  differences  in  Steller  sea 
lions;  2)  historical  differences  in  Steller  sea  lions  from  the  19S0s  to  the 
present;  and  3)  differences  between  Steller  sea  lions  and  other  pinnipeds 
in  Alaska.  Analyzed  tissues  will  include  skeletal  muscle,  hair,  claws, 
vibrissae,  sldn,  and  blubber  from  Steller  sea  lions,  harbor  seals  {Phoca 
vituiina),  and  northern  fur  seals  {Cdllorhinm  ursinus).  This  work  is  part 
of  a  trophic  investigation  of  the  Gulf  of  Alaska  that  also  includes  samples 
of  zooplankton,  fish,  and  seabirds.  An  isotopic  food  web  model  will  allow 
trophic  placement  of  individual  species.  Cooperating  agencies  include 
U.S.  Fish  and  Wildlife  Service  and  the  Canadian  Wildlife  Service. 


NORTHERN  RANGE  LIMITS  OF  PACIHC  COAST  BOTTLENOSE 
DOLPHINS  (Tursiops  truncatus^  IN  CALIFORNIA. 

Scott,  J.  A.l,  Fcinholz,  D.  M.2,  &  Defran,  R.  H.l 
ICctacean  Behavior  Laboratory,  San  Diego  State  University,  San  Diego,- 
CA  92182  and  ^Moss  Landing  Marine  Laboratory,  Moss  Landing,  CA 
95039 

Sixty-six  boat  based  photo-identification  surveys,  conducted  between 
OaobCT  1990  and  December  1992  in  Monterey  Bay,  CaUfomia,  identified 
45  naturally  marked  bottlenose  dolphins.  Photographs  of  these  Monterey 
Bay  dolphins  were  compared  to  a  catalog  of  426  individuals  identified 
during  241  surveys  conducted  between  September  1981  and  December 

1989  in  four  Southern  California  Bight  study  areas:  Santa  Barbara,  San 
Diego,  Orange  County  and  Ensenada,  Baja,  Mexico.  Twenty-eight  (62%) 
of  the  dolphins  identified  in  Monterey  Bay  had  previously  been 
photographed  in  at  least  one  of  the  Southern  (California  Bight  study  areas. 
Nine  of  these  28  dolphins  were  first  photographed  in  Monterey  Bay  in 

1990  and  then  continuously  throughout  1991  and  1992  (Fcinholz,  1993) 
suggesting  a  degree  of  site  fidelity  not  previously  documented  for  Pacific 
coast  bottlenose  dolphins.  These  data  represent  an  important  replication 
and  extension  of  previous  reports  of  Southern  (California  Bight  bottlenose 
dolphins  photographed  in  Monterey  Bay  (Defran  ct  al.,  1991;  Wells  ct  al., 
1990).  Together  these  reports  suggest  that  the  northern  range  limits  for  at 
least  6  %  (28/426)  of  the  Southern  California  Bight  population  of 
bottlenose  dolphins  extends  as  far  as  central  California. 


MANAGEMENT  PROGRAMS  AND  PLANNING  FOR  THE  PACIFIC  VALRUS 
Seagars.  D.J.  U.S.  Fish  and  Wildlife  Service,  Marine  Maamals 
Management,  4230  University  Dr.,  Anchorage,  AK  99503 

Amendments  to  the  Marine  Mammal  Protection  Act  in  1988 
stimulated  a  long  range  planning  process  for  management  of 
the  Pacific  walrus  ( Odobenus  rosmarus  dlvereens) .  The  USFWS 
Is  preparing  a  Management  Plan  (current  version  Is  a  "Draft 
Final")  comprised  of  2  parts:  (1)  A  Conservation  Plan  that 
provides  an  overview  of  species  biology,  conservation  Issues, 
and  tasks  Intended  to  accomplish  management  objectives. 
Objectives  Include:  monitor  population  status  and  trends; 
define  the  optimum  sustainable  population  (OSP)  range; 
Identify,  protect,  and  monitor  essential  habitat  of  the 
Pacific  walrus;  Identify,  monitor,  and  manage  human 
activities  affecting  walrxis;  ensure  harvest  by  Native 
Alaskans  will  allow  the  population  to  remain  within  Its  OSP 
range;  establish  Information  and  education  programs;  and 
coordinate  cooperative  conservation  efforts.  (2)  An 
Implementation  Plan  that  prioritizes  tasks,  provides  a 
schedule  for  accomplishing  tasks,  and  estlmatea  costs. 

The  Plan  Identifies  alternative  management  strategies, 
some  of  which  would  require  amendments  to  the  MHPA.  As 
reauthorization  Is  In  process  and  final  selection  of  some 
management  strategies  Is  linked  to  proposed  amendments,  the 
Flan  nay  not  be  finalized  until  the  HMPA  Is  reauthorized.  An 
update  and  review  of  the  Final  Plan  and  programs  to  be 
Implemented  within  the  next  1-2  yr  will  be  provided. 

Implementation  will  depend  on  development  of  cooperative 
agreements  with  Native  hunters  and  adequate  funding. 


PROGRESS  ON  THE  KNOWLEDGE  OF  CETACEANS  IN  SOUTHERN  BRAZIL. 
Secchi,  E.;  Delia  Rosa,  L. ;  Zerbini,  A.;  Greig,  A.;  Holler,  L.  and 
Barcellos,  L. 

Museu  Oceanogr&fico  'Prof.  Elidzer  de  Carvalho  Rios ' ,  C. P.379  Rio 
Grande  RS  96500-970,  Brasil.  E.mail:  Mu8eu@brfurg.bitnet 

Since  1987,  surveys  along  the  400kin  of  the  southern  portion  of 
the  Rio  Grande  do  Sul  State  (RS)  coast  (29°19'S  -  33*^45*8), 
interviews  with  fishermen  and  nine  cruises  onboard  longline 
fishing  vessels  have  been  carried  out  in  order  to  obtain 
information  on  the  general  ecology  of  cetaceans  in  south 
Brazilian  waters,  in  October  1988,  an  adult  female  Bryde's  whale, 
Balaenoptera  edeni .  was  found  dead  in  the  mouth  of  the  Patos 
Lagoon  estuary  and  in  1990,  a  mandible  found  on  the  beach  was 
identified  as  belonging  to  a  Cuvier's  beaked  whale,  Ziohius 
caviroBtris.  Both  represent  first  records  for  the  RS  coast.  In 
April  1992,  a  23.12m  female  blue  whale,  B.  musculus.  was  recorded 
in  Chui  Beach,  being  the  first  stranding  of  this  species  in  Brazil 
and  the  second  in  the  Southwest  Atlantic.  In  February  1993,  a 
4.29m  female  Blainvillei's  beaked  whale,  Mesoplodon  denairostria. 
was  found  washed  ashore  in  Har  Grosso  Beach.  This  is  the  second 
record  of  the  species  for  the  Southwest  Atlantic.  In  November 
1992,  a  3.43m  male  dwarf  minke  whale,  acuturostrata.  was 

accidentally  caught  off  RS  (33®35'S,  51®29'W).  This  specimen  had 
been  feeding  on  Euphauaia  similis.  for  the  first  time  recorded  as 
a  food  item  for  minke  whales.  In  1990,  a  recently  dead  short 
finned  pilot  whale,  Globicephala  macrorhvnchus.  was  seen  drifting 
in  deep  waters  at  23°50'S  and,  in  August  1991,  a  herd  of  about  30 
spinner  dolphins,  Stenella  lonoirostria.  was  sighted  at  25®35'S. 
Both  were  the  southernmost  confirmed  records  of  these  species  in 
the  Southwest  Atlantic.  Killer  whales,  Orcinua  orca.  were 
originally  reported  predating  on  swordfish,  Xiphias  Qladius. 
caught  in  longlines,  sometimes  causing  daily  losses  of  about  50%. 

Although  the  monitoring  efforts  have  increased  in  the  last  15 
years,  this  study  highlights  the  necessity  of  creating  a  cetacean 
sighting  and  stranding  network  with  the  purpose  of  gathering 
standardized  data,  which  remains  scarce  in  the  Southwest  Atlantic. 
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ARE  UNEXPECTEDLY  HIGH  LEVELS  OF  PCBS  AND  OTHER 
ORGANOCHLORINES  IN  WALRUS  DUE  TO  PREDATION  ON  SEALS? 
Segstro’,  M.,  D.  Muir’,  K.  Hobson^,  R.  Stewart’,  and  S.  OlpinskP,  ’Dept, 
of  Fisheries  and  Oceans,  Winnipeg  R3T  2N6;  ^Canadian  Wildlife  Service, 
Saskatoon  SX  S7N  0X4;  ^Makivik  Res.  Centre,  Kuuj/uaq,  Qc  JOM  1C0 

Walrus  blubber  from  Inukjuak  and  Akulivik  (E.  Hudson  Bay),  Foxe  Basin 
(Iglooiik)  and  Loks  Land  (E.  Baffin  Is.)  was  analysed  for  PCB  congeners 
and  other  persistent  organochlohnes  (DDT,  toxaphene,  chlordanes, 
dieldrin,  mirex)  as  part  of  studies  documenting  spatial  trends  in 
contaminants  in  Canadian  arctic  marine  biota.  Samples  from  17  of  58 
individuals  had  concentrations  of  IPCBs  ranging  from  1  to  20  //g/g;  the 
remaining  individuals  had  much  lower  concentrations  (0.05-0.6  pg/g). 
Highest  concentrations  were  found  in  samples  from  Inukjuak  where  12  of 
14  animals  (males  and  females)  had  high  levels.  ZPCB  concentrations 
greater  than  0.5  pg/g  were  unexpected  based  on  previous  studies  in 
Greenland  and  Alaska.  Local  contamination  was  ruled  out  because  DDT, 
chlordanes  and  toxaphene  were  elevated  in  the  same  animals,  and 
elevated  levels  were  found  in  both  males  and  females  from  3  of  5 
locations.  ’^C  and  ’^N  isotope  measurements  using  muscle  samples  from 
the  jaws  of  walrus  and  seats,  showed  that  walrus  with  high  IPCB  had 
higher  d’^N  values  than  those  with  low  PCBs.  The  results  suggest  that 
the  walrus  with  elevated  organochlorines  are  feeding  at  a  higher  trophic 
level  than  those  with  low  levels  and  are  probably  utilizing  ringed  seals  for 
a  significant  proportion  of  their  diet. 


ICE  ENTRAPMENTS  OF  BLUE  WHALES  IBALAENQPTERA 
MU9CULUS1  ON  TFeSOaTHVNgST  COAST  (3F  NEWFOUNDLAND 
Seton,  R.  E.  and  Lien,  J. 

Whale  Research  Group,  Memorial  University  of  Newfoundland, 

St.  John's,  Newfoundtarxl.  A1C  5S7. 

Ice  entrapments  of  blue  whales  on  the  southwest  coast  of 
Newfoundland  have  been  reported  on  a  regi^ar  basis  since  1974, 
s^cifically  in  two  regions:  Port-aux-Basques  and  Port  au  Port. 
Prior  to  1974,  ice  entrapments  of  blue  whales  were  rarely 
observed  or  reported.  From  1974  >  1992.  at  least  35  animals 
have  been  trapped  in  pack  ice,  of  which  22  (62.8%)  have  died. 

Blue  whale  surveys  were  conducted  on  the  S.W.  coast  between 
1987>1992.  Historical  records  were  studied  to  assess  conditions 
and  population  distributions  prior  to  this  period. 

Early  newspapers  and  journals  showed  no  records  of  ice 
-entrapped  blue  whales,  whereas  modern  media  did.  Comparison 
of  historical  and  modem  ice  data  showed  no  significant  difference 
In  number  of  ice  days  or  number  of  ice  entrapment  opportunities 
for  the  Port-aux-Basques  region.  However,  there  were 
significantly  more  ice  days  and  number  of  ice  entrapment 
opportunities  in  the  modern  era  when  compared  to  the  historical 
period  for  the  Port  au  Port  region.  Comparison  of  historicad  catch 
rates  and  sighting  riMes  from  modem  surveys  suggest  that  more 
blue  whales  were  sighted  in  the  modern  era  than  during  the 
whaling  era.  Two  hypobieses  are  discussed  to  explain  the  apparent 
increase  in  blue  whale  ice  entrapments. 


OBSERVATIONS  OF  RISSO'S  DOLPHINS  (GRAMPUS  GRISEUS)  WITH  GRAY 

WHALES  lESCHRICHTIUS  ROBUSTUSI 

ShfiJden,  K.E.W.’,  Baldridge,  A},  and  Withrow,  D.E.’ 

’National  Marine  Mammal  Laboratory,  NMFS,  NOAA.  Bin  Cl  5700,  7600  Sand 
Point  Wav,  NE,  Seattle,  WA  981 1 5-0070 

^Hopkins  Marine  Station,  Stanford  University.  Department  of  Biological 
Sciences,  Pacific  Grove.  CA  93950 


There  are  no  previously  published  accounts  of  Risso's  dolphins  associating 
with  gray  whales,  though  there  have  been  documented  observations  of  these 
dolphins  interacting  with  a  variety  of  other  cetaceans.  We  have  knowledge  of 
seven  encounters  between  Risso's  dolphins  and  gray  whales  in  the  waters  off 
Monterey,  California,  within  the  last  12  years.  Increases  in  the  abundance  of 
both  Risso's  dolphins  and  gray  whales  in  this  area  within  the  last  20  years  may 
explain  why  sightings  have  only  occurred  since  1981.  During  the  interactions, 
Risso's  dolphins  demonstrated  behaviors  ranging  from  apparent  aggression  to 
play.  The  gray  whales  appeared  agitated  and  often  assumed  defensive 
postures.  During  six  of  the  sightings,  the  dolphins  encircled  the  gray  whales 
who  reacted  by  stopping  and  lying  at  the  surface  ventral  side  up.  In  two 
instances,  whales  changed  direction  and  rapidly  swam  away  toward  shore. 
One  whale  continued  to  nearshore  kelp  beds  and  into  the  surf  line.  These 
behaviors  have  also  been  observed  when  killer  whales  (Qrcinus  orcal  are 
present.  Risso's  dolphins  appear  to  be  highly  energetic  in  their  associations 
with  their  own  kind  and  other  small  cetaceans  and  demonstrate  a  strong 
herding  instinct.  It  may  be  that  the  dolphins'  normal  intra*  and  inter-specific 
behavior  appeared  threatening  to  the  gray  whales.  The  Monterey  and  Carmel 
Canyons  are  the  only  areas  where  the  Risso's  dolphins'  affinity  for  very  deep 
water  overlaps  with  the  gray  whales'  migration  along  the  coast;  therefore, 
these  interactions  may  be  a  localized  phenomenon. 


A  COMPARISON  OF  PREY  SPECIES  AND  PREY  SIZE 
BETWEEN  MALE  AND  FEMALE/IMMATURE  STRAP¬ 
TOOTHED  WHALES  Mt$oplodon  layardii 
Sekiguchi,  K.^,  Klages,  N.  T.  W.^  and  P.  B.i 
iMammal  Research  Institute,  University  of  Pretoria,  Pretoria  0002 
(mailing  address:  Whale  Unit,  c/o  S.A.  Museum,  P.O.  Box  61,  Cape 
Town  8000)  and  ^Port  EUzabeth  Museum,  P.O.  Box  13147, 
Humewood  6013  SOUTH  AFRICA 


The  food  habits  of  strap-toothed  whales  were  examined  in  detail 
using  stomach  contents  of  12  stranded  whales  (4  mature  males,  1 
immature  male  and  7  female).  Although  a  few  unidentified  fish 
otoUths  and  crustaceans  were  found  in  th^e  stomachs,  93.3  %  of 
counted  prey  items  (nsl28)  were  14  species  of  oceanic  squids  and 
some  of  these  occur  at  a  great  depth.  The  predominant  prey  species 
were  Histioteuthis  sp.  and  Taonius  pavo  (48.7  and  16.8  %  by  number, 
41.3  and  20.9  %  by  weight,  63.6  and  45.5  %  by  frequency  of 
occurrence  respectively).  Prey  sizes  were  compared  between  males 
with  fully  grown  strap— teeth  and  femal^/immature  male  without 
erupted  teeth,  using  ^rsal  mantle  lengths  (DML)  and  weights  of 
squids  estimated  from  beak  measurements.  Tnere  was  no  significant 
difference  both  in  DML  (two  sample  /  test;  t  -  0.379,  P  ^  0.705)  and 
in  weight  (t  =  0.739,  P  =  0.461)  between  two  groups.  The  presence  of 
fully-erupted  teeth  in  adult  males,  therefore,  did  not  seem  to 
influence  the  size  of  prey  ing^ted,  even  though  a  adult  male  could 
only  open  his  jaws  to  a  maximum  of  3.2  cm  (at  the  tip),  compared  to 
6.5  cm  for  a  female. 


LABORATORY  TESTS  OF  HUMPBACK  WHALE  PREDATION  ON. 
SCHOOLING  FISH:  THE  EFFECTS  OF  BUBBLES,  BLAZE 
FEEDING,  AND  BIOACOUSTICS. 

Sharpe,  Fred  A.  and  Dill,  Lawrence  M. 

Behavioral  Ecology  Research  Group, 

Simon  Fraser  University,  Burnaby,  BC  V5A  1S6 

Humpback  whales  (Megaptera  novaeangliae )  are  known 
to  engage  in  unusual  feeding  behaviors  including  the 
use  of  bubbles , feeding  calls,  and  thrusting  of  their 
appendages  at  prey.  This  study  tests  the  response 
of  prey  to  simulated  humpback  whale  predation  in  the 
laboratory  environment.  Schools  of  Pacific  her¬ 
ring  (Clupea  harengus  pallasi)  were  exposed  to  bub¬ 
ble  structures,  an  artificial  pectoral  fin,  and  play 
Iback  of  humpback  whale  feeding  calls.  The  fish  scho 
iols  exhibited  a  strong  flight  response  to  bubbles 
land  rarely  swam  through  bubble  nets  or  curtains  even 
Iwhen  frightened  with  percussive  sounds  or  an  approa- 
tching  object.  The  fish  also  responded  negatively  to 
[playbacks  of  feeding  calls  (increased  speed,  loss  of 
ischool  cohesion)  suggesting  a  prey-manipulation  fun- 
'ction  of  the  calls.  The  herring  schools  also  consis 
itently  took  flight  from  a  rotated  pectoral  fin  along 
la  trajectory  that  ran  perpendicular  to  the  long  axis 
!of  the  fin;  an  indication  that  whales  may  be  readily 
:able  to  control  the  movements  of  schooling  prey  by 
'adjusting  the  angle  of  their  appendages. 


FIELD  OBSERVATION  OF  BOTTLENOSE  DOLPHINS 
IN  OGASAWARA,  JAPAN. 

Shinohara.  M. 

Department  of  Zoology,  Kyoto  Univorsity,  Sakyo-ku,  Kyoto  806-01, 
Japan 

Since  toe  late  80’s.  wild  bottlenose  dolphins  {Torsion  trmcatust) 
have  been  known  to  approach  dtvers  around  to#  Ogaaawara  Islands.  A 
research  program  to  sHidy  social  structure,  life  history  and  behavior 
of  these  dolphins  started  In  August  1^2,  and  Is  sMI!  in  progress. 

Individuals  have  been  Identified  by  birthmarks,  scars  and  nicks  on 
their  bodies  and  Hns,  on  the  Images  recorded  with  underwater 
videocameras.  Sex  has  been  determined  by  underwater  ob^rvafrons  of 
a  genital  area.  Dolphins  have  been  dasstfied  Into  one  of  toe  foliowing 
four  age  dasses  by  toe  body  size  and  toe  density  of  spots  on  toe  belly  : 
(1]  calf  and  juvenHe  (smaller  size  and  no  spots),  12)  subaduit  (full 
size  and  no  spots),  [3]  younger  adult  (full  size  and  low  density  of 
spots)  and  [4]  older  adult  (full  size  and  high  density  of  spots). 

Over  100  IncKvIduals  have  been  identified.  Some  of  the  dolptolns 
were  resighted  repeatedly  during  this  reeearch.  Several  dolphins  In 
photographs  and  videoti^>es  taken  by  local  divers  a  few  years  ago  were 
also  sighted.  These  results  Indicate  that  at  least  some  dolphins  are 
resident  In  the  study  area.  Size  and  members  of  toe  herds  were 
variable. 
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LIPID  STRATfflCATION  AND  CONTAMINANT  DISTRIBUTION  IN  THE 
BLUBBER  OF  BOTTLENOSE  DOLPHINS 
Shoda,  L.K.M..  Worthy,  G.AJ.,  and  Wade,  T.L. 

Department  of  Wildlife  &  Fisheries  Sc.,  Texas  A&M  University,  College  Station,  TX 
77843;  Marine  Mammal  Research  Program,  4700  Ave.  U,  Building  303,  Galveston, 
TX  77551;  and  Geochemical  and  Environmental  Research  Group,  Texas  A&M 
University,  College  Station,  TX  77843 

Dorsal  blubber  cores  from  botdenose  dolphins  (Tursiops  trunctuus),  collected  by  the 
Texas  Marine  Mammal  Stranding  Network,  were  divided  into  three  sections  based  on 
rrracroscopic  structure  to  investigate  differences  in  lipid  content  and  contaminant 
concentrations.  Polychlorinated  biphenyls  (PCBs)  and  chlorinated  pesticides  were 
determined  in  each  section  by  gas  chromatography  with  electron  capture  detector. 

Botdenose  dolphin  blubber  was  found  to  be  heterogeneous  tissue  containing  14.6- 
75.1%  lipid.  The  middle  section  generally  contained  the  highest  percentage  of  lipids. 

In  males,  lipid  content  of  the  outermost  section  was  relatively  constant.  The  outermost 
section  in  females  and  the  inner  section  for  both  sexes  were  more  variable. 

Total  PCBs  tanged  from  4,760-46,1 13  ng/g  (dry  weight)  for  females  and  58,520- 
110,577  ng/g  for  males.  Total  DDT  ranged  from  1,637-19,035  ng/g  for  females  and 
14,477-61,512  ng/g  for  males.  Apparent  differences  between  the  sections  did  not  yield 
consistent  contaminant  patterns;  however,  when  data  were  normalized  to  lipid  content, 
few  between-section  differences  remained.  Data  for  one  male  and  one  female  still 
displayed  significant  between-section  differences  after  normalization. 

This  study  suggests  that  subsampling  botdenose  dolphin  blubber  cores  for  PCB  and 
pesticide  analysis  will  yield  data  that  are  representative  of  the  entire  core,  if  the  data  are 
calculated  on  a  lipid  b^is.  Accurate  representation  is  significant  for  analysis  of 
biopsies,  which  are  necessarily  subsamples  of  the  blubber  core. 


MITOCHONDRIAL  GENETIC  VARIATION  IN  THE  NORTH  ATLANTIC 
LONG-FINNED  PILOT  WHALE  POPULATION  AND  ITS  RELATIONSHIP 
TO  SOCIAL  BEHAVIOR 
Siemarm,  LA. 

Woods  Hole  Oceanographic  Institution,  Woods  Hole,  MA  02543 

The  long-firmed  pilot  whale  (Globicephala  nulas)  inhabits  temperate  and 
subpolar  waters  throughout  the  North  Atlantic  Pilot  whales  are  incidentally 
taken  by  commercial  fisheries  operating  in  US  waters,  and  are  or  have  been 
hunted  in  parts  of  their  range.  Additional  mortalities  occur  during  mass 
strandings.  Although  these  losses  are  presumably  small  compared  to  the  size  of 
the  entire  North  Atlantic  population,  isolated  subpopulations  could  potentially  be 
affected  by  local  mortalities.  In  order  to  determine  if  there  is  more  than  one 
genetically  distinct  population  within  the  North  Atlantic,  I  se(|ucnced  a  4a0-bp 
region  at  the  S’-end  of  the  mitochondrial  D-loop  from  59  long-finned  pilot  whales 
that  stranded  on  western  and  eastern  North  Atlantic  coasts  or  were  inddentally 
caught  by  commercial  fisheries  operating  in  the  western  mid-  North  Atlantic. 
Samples  from  11  Atlantic  and  2  Pacific  short-finned  pilot  whales  (G. 
macmrhynchus)  were  also  analyzed.  Surprisingly,  I  found  tlut  North  Atlantic 
long-finned  pilot  whales  have  extremely  low  levels  of  ELlcxtp  seguence  variation; 
the  sequences  determined  for  fifty-firc  whales  from  the  eastern  coast  of  the 
United  States  and  Great  Britain  were  identicaL  Because  this  pilot  whale 
population  has  not  passed  through  a  severe  population  bottleneck,  1  have 
speculated  that  this  Im  level  of  mitochondrial  genetic  variation  may  be  due  to 
metapopulation  dynamics  resulting  from  the  social  system  of  pilot  whales. 
Preliminary  results  from  computer  aimtilarinns  and  a  review  of  rnitochondrial 
genetic  variation  found  in  other  cetacean  species  support  this  hypothesis. 


NOTES  ON  BEHAVIOUR  OF  LAKE  LADOGA  RINGED  SEAL 
fPhoca  hispjda  latodensis). 

Sipila,  Tero'  and  Medvedev,  NikoIaF 

‘Finnish  Forest  and  Park  Service  (FFPS),  Eastern  Finland 

Park  /krea.  Box  28,  SF  57131,  Savonlinna,  FINLAND. 

%arelian  Research  Centre,  Forest  Research  Institute. 

Puskinskaja  Street  11,  Petrozavodsk,  185000,  RUSSIA. 

Lake  Ladoga  with  it’s  area  of  18.400  knF  is  the  largest  lake  in  Europe.  The  mean 
depth  of  the  lake  is  51  meters  and  the  numher  of  islands  is  only  660.  The 
population  size  of  ringed  seal  in  Lake  Ladoga  is  unknown.  In  1991  a  research 
project  was  started  in  the  northern  part  of  the  lake.  The  aim  of  the  study  is  to 
determine  the  population  sUtus  and  to  make  a  conservation  plan  for  the  seal. 

The  lairs  of  the  seals  are  mostly  found  on  ridged  ice  of  open  shore,  but  some  are 
built  in  snowdrifts  on  the  shorelines  of  islands.  In  summer,  herds  of  up  to  50  seals 
are  found  in  the  Valamo  archipelago.  While  laying  on  rock,  the  seals  commumcate 
acoustically  with  each  other,  e.g.  hy  using  two  kinds  of  warning  signals  called 
"splash"  and  "mmock". 

The  lairing  behaviour  resembles  that  of  Saimaa  ringed  seal  (P.h.  saimensis)  living 
in  small  and  labyrinthine  lake  basins  and  in  Lake  Ladoga  is  thought  to  indicate 
undisturbed  environment  and  lack  of  predation.  The  tendency  for  herding  is  risky 
in  areas  where  strong  fishing  nets  are  used.  The  shoreline  lairing  and  herding 
behaviour  will  probably  disappeared,  with  the  economic  development  which  will 
strongly  increase  professional  fishing  and  man  made  disturbance  in  Lake  Ladoga. 


REVIEW  OF  THE  DISTRIBUTION  OF  SMALL 
CETACEANS  OFF  BRAZIL 
Siciliano,  S. 

Fundagio  Brasileira  para  a  Conservagfio  da  Natureza, 
Programa  de  Pesquisa  e  Conservagio  de  Mamiferos  Marinhos 
Rua  Miranda  Valvgrdg,  103  -  Rio  de  Janeiro  RJ  22281-000 
Brazil 

The  available  information  on  the  oggurrenge  of  small  cetaceans 
in  Brazilian  marine  waters  was  reviewed.  The  data  gathered 
from  1984  to  1993  through  sigthings,  strandings  and  port 
monitoring  are  included.  Twenty-four  species  of  small 
cetaceans,  belonging  to  five  families,  are  presently  known  to 
occur  within  the  200  nautical  miles  limit  of  Brazilian  marine 
waters.  Atlantic  spotted,  spinner,  rough-toothed,  common,  and 
bottlenose  dolphins  are  found  in  coastal  waters,  apparently 
using  the  same  habitat  of  tueuxis  and  franciscanas.  Some 
species  are  still  very  poorly  known  for  the  paucity  of  records  of 
sightings  and/or  strandings.  These  include,  at  least,  Risso's 
dolphins,  pygmy  and  dwarf  sperm  whales  and  beaked  whales. 
Burmeister's  porpoise  and  Blainville's,  Gray's  and  probably 
strap-toothed  beaked  whales  have  been  found  in  southern 
Brazil  as  result  of  the  influence  of  subantarctic  cold  waters. 
The  two  pilot  whale  species  seem  to  have  an  overlap  in 
distribution  off  southeastern  Brazil.  Tropical  and  subtropical 
waters  are  able  to  support  a  rich  and  diverse  cetacean  fauna. 


INTERACTION  OF  CETACEANS  WITH  FISHERIES  OH  THE 
MEDITERRANEAN  COAST  OF  SOUTHERN  SPAIN 
Sllvani,  L. 

Department  of  Animal  Biology  (Vertebrates),  Faculty  of 
Biology,  University  of  Barcelona,  06071,  Spain. 

From  April  to  August,  1992,  a  survey  of  interactions 
between  cetaceans  and  fisheries  was  carried  out  in  the 
Alboran  Sea,  an  area  with  high  concentration  of 
cetaceans,  particularly  the  common  dolphin  (Delohinus 
delohisl.  The  fishing  fleet  in  that  area  is  composed  of 
a  total  of  1,651  boats  (273  trawlers,  243  purse- seiners, 
176  longliners,  972  artisanal  fishing  boats,  and  25 
driftneters).  These  latter,  although  Illegal,  are  still 
operative.  102  fishermen  from  20  harbours  were 
interviewed  and  three  observers  were  placed  in  drifnet 
boats  for  seven  days  to  collect  information  on 
incidental  catches.  Results  showed  that  purse  seiners 
and  drifnets  are  the  most  conflicting  operations  in  the 
area  in  this  respect,  the  latter  producing  up  to  50  to 
75  cetacean  kills  per  boat/year.  Moreover,  direct 
catches  of  dolphins  for  use  as  bait  for  shrimp  traps  are 
also  known  to  occur  in  the  area. 


MOVEMENTS,  DIVING  AND  HAULOUT  BEHAVIOR  OF  A  GREY  SEAL 
[Hallchoerus  grypus)  IN  THE  BALTIC. 

SJOberg,  M.i,  Hunter,  C.  McConnell,  B.J.&  Fedak,  M. 

''Dept,  of  Animal  Ecology.,  S  U  A  S,  901  83  UmeA,  Sweden. 

^Sea  Mammal  Research  Unit,  N  E  R  C,  Cambridge,  CB3  OET,  UK 

The  population  of  grey  seals  In  the  Baltic  was  estimated  to  be  nearly  100,000 
animals  in  1900;  by  the  1970s,  it  was  as  low  as  1-2000,  a  result  of  extensive 
hunting  and,  later,  reduced  reproduction  caused  by  PCB  contamination.  While 
the  period  of  intensive  hunting  and  study  of  contaminants  produced  a  wealth  of 
anecdotal  information  on  movements  and  foraging  habits,  little  has  been  done  to 
study  these  subjects  directly.  We  report  here  the  Initial  phase  of  a  study 
implemented  to  address  this  lack  of  knowledge  in  order  to  allow  effective 
management  of  the  current  growing  population. 

We  glued  an  Argos  satellite-linked  data  logger  to  a  sub-adult  male  captured 
(Lat.61'28’00  Lon. 17'25'40 )  In  the  archipelago  of  Hudiksvall,  Sweden.  During 
116  days,  it  transmitted  841  positions,  data  on  the  depth  and  swim  speed  of 
3564  dives  and  Identified  80  haulout  periods. 

Swimming  and  diving  activity  was  divided  into  4  distinct  phases;  2  phases  of 
local  movements  around  a  haulout  area,  separated  by  2  phases  of  longer 
distance  movements  ( 660  km  in12  days,  550  km  In  8  days).  The  animal  ranged 
more  widely  then  expected.  Analysis  of  the  dive  records  showed  a  maximum 
dive  depth  of  124  m,  average  max.  dive  depth  of  only  25.7  m.  An  velocity  index 
was  measured  for  5  equal  long  phases  in  each  dive.  After  compensation  for  non- 
actively  dives  the  phases  had  an  average  of  1.12, 0.99,  0.98, 1.10  and  1.35,  The 
longest  dive  was  22  min.  Most  dives  seemed  to  reach  near  to  the  bottom, 
suggesting  benthic  foraging.  Other  features  of  the  diving  behaviour  showed  a 
diurnal  change;  the  fraction  of  time  spent  diving  was  greater  during  the  day  while 
the  time  spent  at  the  surface  increased  at  night.  Generally  the  haulout  periods 
occured  during  dusk,  night  and  dawn. 
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CONTEMPORARY  XEGENDS  ABOUT.  INIA  GEOFFREMSIS: 
POSSIBLE  BASES  IN  PHYSICAL  AND  CULTURAI^ F ACT 
Slater,  Candace 

Department  of  Spanish  and  Portuguese, 

University  of  California  at  Berkeley, 

Berkeley,  Ca. ,  94707 

This  paper  offers  a  summary  of  some  of  the 
most  common  legends  about  the  Amazonian 
freshwater  dolphin.  Ini a  aeof frensis . 
or  boto.  Each  legend  is  followed  by  a 
short  discussion  of  possible  bases  in  both 
Amazonian  cultural  realities  and  in  physical 
fact.  For  instance,  many  people  claim  that 
botos  are  malevolent  beings  who  seek  to  drown 
the  occupants  of  small  canoes.  These  claims 
may  well  be  linked  to  indigenous  beliefs  about 
powerful  and  dangerous  Aquatic  Seducers  as  well 
as  to  Inia^s  extreme  curiosity  and  penchant 
for  physical  contact  that  might  lead  to  the 
inadvertent  capsizing  of  a  fragile  craft. 

The  paper  is  based  on  extensive  on-site 
fieldwork  in  the  Brazilian  Amazon  and  elaborates 
on  a  number  of  the  findings  to  be  discussed  in 
Dance  of  the  Dolphin  (University  of  Chicago 
Press ,  1994 . ) 


MOVEMENTS  AND  DIVING  BEHAVIOUR  OF  SOUTHERN 
ELEPHANT  SEALS  FROM  HEARD  ISLAND. 

Slip,  D.  J.,  and  Burton,  H.  R. 

Australian  Antarctic  I^vision,  Channel  Highway,  Kingston, 
Tasmania,  7150,  Australia. 


The  movements  and  diving  patterns  of  13  adult  female  and  five  adult 
male  southern  elephant  seals  from  Heard  l^and  were  monitored  using 
microprocessor  controlled  geolocatlng  time*depth  recorders.  The 
mstruments  w«»rc  elued  to  th»:  ^cks  of  seal*  at  the  end  of  the  moult  from 
February  to  April,  1992,  and  also  (m  females  at  the  end  oi  tho  breeding 
season  in  November,  1992.  Males  foraged  over  winter  deep  within  the 
padc  ice,  mainly  along  the  Antarctic  continental  shelf  where  water 
depths  are  between  500  and  1,000  metres,  from  the  Gunnerus  Bank  in  the 
west  to  the  Shadcleion  Ice  Shelf  in  the  east.  Females  also  foraged  over 
winter  in  Antarctic  waters,  generally  further  north  than  males,  and 
ranged  west  to  the  Southwest  Indian  Ridge  and  the  Riiser-Larsen  Sea, 
and  east  to  an  area  north  of  the  Shackleton  Ice  Shelf.  Following  the 
breeding  season  females  foraged  over  summer  generally  in  the  area  of 
the  Kerguelen  Plateau,  ranging  east  as  far  as  the  Southeast  Indian 
Ridge.  Seals  dived  continuously  while  at  sea.  Mean  dive  depth  for 
mdividuals  ranged  frwi  224  to  557  m  (maximum  depth  1502  m)  for 

and  from  202  to  468  m  (maximum  depth  1496  m)  for  female  This 
study  demonstrates  the  importance  of  Antarctic  waters  as  foraging 
grounds  for  the  Heard  Island  soudiem  elephant  seal  population. 


HUSBANDRY  AND  MEDICAL  RECOMMENDATKDNS  FOR  CAPTIVE 
REARff'JG  OF  STELLER  SEA  UON  (EUMETOHAS  lUBATUS)  NEONATES 
Smith,  D.M.  and  Hanni,  K.D. 

The  Marine  Mammal  Center,  Marin  Headlands,  GGNRA,  Sausalito,  CA  94965 


The  recent,  precipitous  decline  in  the  Sieller  sea  lion  (Eumetopias  jubatus) 
populati^  has  led  marine  mammal  rehabilitation  personnel  to  examine  foster 
care  techniques  for  possible  application  as  part  of  the  recovery  plan  for  this 
species.  The  Marine  Mammal  Center  has  rehabilitated  seven  neonatal  Steller 
sea  lions  since  1981.  Four  pups  survived  to  release,  after  rehabilitation  periods  of 
rune  to  12  nxinths.  Weight  increased  from  a  mean  of  20  kg  on  admission  to  70  kg 
at  release.  One  aiumal  was  dead  on  arrival.  Post  mortem  findings  for  all 
nonsurvivors  include  starvatkm  amd  venranous  pneumonia  in  one  anim^, 
hepatitis,pleuritis,  and  nephritis  for  the  second,  and  cerebellar  herniation 
secondary  to  tnain  edema  for  the  third. 

Surviving  animals  were  released  based  on  behavioral  and  jirfij^iological 
criteria.  Long  term  post  release  survival  is  not  known,  however  one  animal  was 
visually  sighted  two  weeks  after  release  near  the  release  si^t. 

Work  done  at  marine  mammal  rehabilitation  facilities  may  aid  m  the  recovery 
of  the  Steller  sea  lion  as  husbandry  techniques,  laboratory  analyses,  and  overall 
assessment  protocols  developed  for  California  sea  lions  (Zalophus 
c^lifnmianus).  and  modified  for  StellCT  sea  lions,  are  refined  in  a  controlled 
envircmment. 


right  whales  and  dredging  in  the  southeast  US:  ONE  APPROACH  TO 

CONSERVATION  MANAGEMENT 

Slay,  C.K.,  Knowiton,  A.R.  and  Kraus.  S.D. 

New  England  Aquarium,  Central  Wharf,  Boston,  MA  02110 

Along  the  coast  of  the  southeastern  United  States  lies  the  only  known  calving 
ground*  of  the  North  Atlantic  right  whale  (Eubalaena  glaciaJis),  the  large  whale 
closest  to  extinction.  Interactions  with  large  ve&sels  in  the  calving  ground  present 
a  direct  threat  to  right  whales.  Mortalities,  as  well  as  scarring,  from  such 
interactions  have  been  observed  with  increasing  frequency  in  these  waters. 
Ocean-going  hopper  dredges  used  for  deepening  and  maintaining  military  and 
commercial  shipping  channels  have  significantly  increased  large  vessel  traffic  in 
this  area  during  the  past  six  years.  Thus  the  U.S.  Army  Corps  of  Engineers,  acting 
on  a  directive  from  the  National  Marine  Fisheries  Service,  has  funded  daily  aerial 
surveys  of  waters  adjacent  to  dredging  operations  during  the  right  whale  calving 
season  (December  -  March).  When  right  whales  were  sighted  within  10  miles  of 
dredging  activities,  the  dredges  reduced  speed  to  less  than  5  knots  during 
nighttime  or  limited  visibility  operation  in  order  to  minimize  the  potential  for 
dredge/whale  collisions.  During  the  past  3  years,  personnel  from  the  New  England 
Aquarium  have  flown  1 97  surveys  associated  with  235  days  of  dredging 
operations  at  Kings  Bay,  GA,  Brunswick,  GA  and  Savannah,  GA.  There  were 
eighty  sightings  of  right  whales  on  these  surveys.  Thirty-six  of  these  sightings 
were  of  mother/calf  pairs.  Dredges  reduced  speed  on  49  nights  and  though 
dredges  had  to  alter  course  to  avoid  collisions  with  right  whales  on  several 
occasions  while  running  full  speed  during  daylight  hours,  no  dredge/whale 
collisions  have  been  observed.  AM  right  whales  sighted  were  photographed  and 
subsequent  identified  and  integrated  into  the  North  Atlantic  Right  Whale  Catalog 
curated  by  the  New  England  Aquarium. 

*  This  area  is  currently  under  review  for  critical  habitat  designation  by  the  federal 
government. 


BEHAVIOUR  AND  SOCIAL  ORGANISATION  OF  HECTOR'S  DOLPHIN:  TOWARDS 
BETTER  WAYS  OF  CLASSIFYING  BEHAVIOUR 
Slooten,  E. 

Department  of  Marine  Science,  University  of  Otago,  P.O.  Box  56, 
Dunedin,  New  Zealand. 

Associations  among  Hector's  dolphins  photographically 
identified  off  Banks  Peninsula,  New  Zealand,  were  studied 
using  cluster  analyses  of  simple  and  half-weight  association 
indices.  In  addition,  we  carried  out  a  temporal  analysis  of 
association  patterns,  plotting  changes  in  the  standardised 
reassociation  rate  over  time.  Social  organization  was 
characterized  by  relatively  fluid  association  patterns,  with 
little  stability  over  periods  longer  than  a  few  days.  Male 
and  female  Hector’s  dolphins  interacted  with  a  large  number 
of  other  individuals,  males  more  than  females.  Association 
patterns  and  behavioural  data  support  the  hypothesis  that 
Hector's  dolphins  have  a  promiscuous  mating  system,  in  which 
males  move  from  group  to  group  searching  for  sexually  active 
females  rather  than  attempting  to  monopolize  females.  Analysis 
of  the  temporal  relationships  among  behaviours  was  used  to 
classify  behaviours  into  five  categories:  'feeding',  'sexual', 
'aggressive',  'play'  and  'aerial'.  In  this  way,  I  avoided  a 
subjective  classif ication  of  behaviours  into  categories  based 
on  the  observer's  impressions.  1  investigated  the  relation¬ 
ship  between  the  sexual  behaviour  category  and  social  context 
in  more  detail.  The  rate  of  sexual  behaviours  per  individual 
was  highest  in  groups  of  11-15  dolphins,  and  tended  to  increase 
after  groups  came  together.  This  implied  that  the  definition 
of  'group'  used  in  this  study  had  meaning  to  the  animals 
themselves . 


A  STUDY  OF  THE  GENETIC  VARIABILITY  OF  TWO  INSHORE  DOLPHIN 
SPECIES  USING  mtDNA  ANALYSIS  AND  FAPD  FINGERPRINTING. 

Smith  I.A.,  Kirby  R.  and  ‘Cockcroft  V.G. 

Department  of  Microbiology.  Rhodes  University.  Grahamstown  6140,  S  Africa. 
'Port  Elizabeth  Museum,  P  O  Box  13147  Humewood,  6001  S  Africa. 


Population  estimates  show  a  decline  in  the  numbers  of  bottlenose  {Tursiops 
trvnc0us')  and  humpback  (Soa^n  dtiM/tsis)  dolphins  along  the  Natal  coast,  South 
Africa.  The  accuiBulatioD  of  chemical  pollutants,  mcideatal  entrapment  in  shark 
nets,  shifts  in  prey  abundance  as  a  result  of  silution  of  rivers,  as  well  as  natural 
mortality  due  to  shark  attack  contribute  to  a  rate  of  depletion  which  exceeds  the 
natural  replenishment  rale  of  ^e  species. 

In  order  to  enforce  effective  management  and  conservation  of  these  ^)ecies,  it 
became  necessary  to  determine  the  genetic  structure  of  these  populations.  Analysis 
of  the  mtDNA  {RFLP  and  TGGE)  suggested  a  very  low  degree  of  variability  in  the 
female  lineage  of  both  species.  Thus.  RAPD  fingerprinting  was  used  to  assess  the 
genetic  variability  of  the  two  ^►ecies.  By  comparing  the  variability  in  the  mtDNA 
lo  the  total  genoimc  variability  obtained  from  RAPDs  within  and  between 
geographically-designated  groups,  the  possibility  of  roving  males  as  opposed  to 
structured  breeding  within  schools,  was  investigated. 
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SUB-SPECIFIC  DISCRETENESS  OF  THE  HARBOUR  SEAL 
{PHOCA  VITULINA) 

Smith,  R.  J. 

Department  of  Zoology,  University  of  Gueiph,  Guelph, 
Ont.,  Canada,  NIG  2W1 

Morphological  differences  among  four  oceanic  and  one 
freshwater  sub-species  of  harbour  seals  (Phoca  vituUna) 
and  two  closely  related  species  were  examined  using 
craniometric  analyses.  Twenty-nine  characters  were 
recorded  on  303  crania  from  harbour  seals,  spotted  seals 
[P.  largha),  and  ringed  seals  (P.  hispida).  All  group  means 
were  significantly  different  from  one  another  (A  < 
0.0001).  A  posteriori  classifications  based  on 
discriminant  scores  were  high  for  all  groups  (ranging  from 
78  to  98%).  Harbour  seal  crania  that  were  incorrectly 
classified  were  most  often  grouped  into  the  other 
population  from  the  same  ocean.  All  five  harbour  seal 
sub-species  were,  therefore,  morphologically 
distinguishable,  and  the  groups  that  were  most  similar 
were  those  predicted  by  their  historical  biogeography. 
These  results  are  currently  being  compared  with  those 
from  RFLP  analyses  of  mitochondrial  DNA  to  determine 
whether  the  morphological  differences  are  reflected 
genetically. 


FACTORS  INFLUENCING  THE  DISPLAY  BEHAVIORS  OF 
HUMPBACK  WHALES . 

Smith,  T.D.  and  Dolphin,  W.F. 

Harvard  University,  Cambridge,  MA  02138  and  Boston 
University,  Boston,  MA  02215 


This  study  focused  on  the  display  behaviors  (breaches, 
lobtails,  and  flipper  slaps)  of  adult  Humpbac]c  Whales, 
Segaptera  novaaangliae,  during  summer  feeding. 

Fourteen  behavioral  and  environmental  variables  were 
examined  including  hour  of  day,  slope  and  depth  of  the 
ocean  floor,  focal  animal  size,  distance  to  conspecifics 
and  group  stability.  The  majority  of  displays  occurred 
in  early  afternoon.  Immediately  prior  to  in  feeding 
behaviors.  Typical  bouts  consisted  of  a  single  display, 
lasting  less  than  a  minute.  Displays  were  shown  to  be 
influenced  by  several  factors.  Adult  humpbac)cs  displayed 
most  often  when  alone  or  as  part  of  a  trio  and  increased 
when  conspecifics  cams  within  1/2  mile.  Groups  became  less 
stable  within  +/-  15  minutes  of  a  display.  The  data  offer 
no  new  evidence  to  support  nonsocial  explanations  such  as 
stretching  or  parasite  removal  for  these  behaviors.  The 
displays  seem  to  indicate  social  connotations  such  as  a 
show  of  strength  or  a  generalized  indicator  of  excitement. 
The  moat  significant  conclusion  is  displays  are  caused  by 
other  humpbacks  and  events  outside  the  group. 


BASELINE  BEHAVIOR  OF  HUMPBACK  WHALES  NEAR  KAUAI,  HAWAII 
Smultea,  M.A  T2  Kieckhefer,  T.R.  2,  Zoidis,  A.M.  2,  and  Bowles,  A.E.  ^ 

1  Ebasco  Environmental,  10900  NE  8lh  St.,  Bellevue,  WA  98004,  and 

2  Hubbs-Sea  World  Research,  1700  S.Shore  Rd.,  San  Diego,  CA  92109 

Humpback  whaies  {Megaptera  novaeangliae)  were  obsenred  from 
shore  to  assess  baseline  behavior  reiative  to  potentiai  etlects  of  iow- 
trequency  sounds  associated  with  the  Acoustic  Thermometry  ol  the 
Ocean  Climate  (ATOC)  experiment  to  be  conducted  January  1994  -  June 
1995  off  northern  Kauai.  Whaies  were  tracked  Irom  the  north  and  south 
shores  of  Kauai  to  obtain  baseiine  data  from  "experimental”  and  "conlrol" 
(acoustic  shadow)  sites,  respectiveiy.  Data  were  coiiected  using 
theodolites,  binoculars,  and  time-event  recorders  Irom  30  January  -  16 
April  1993.  Fifteen-minute  scan  sampies  were  conducted  once  every 
two-hour  observation  period  to  assess  sighting  rates  lor  whales  within  4 
km  ol  land.  Focal  samples  determined  respiration  rates,  orientation, 
speed  ol  movement,  and  surface-active  rales  by  group  size,  behavioral 
slate,  and  vessel  proximity.  A  total  of  189  focal  groups  (pods)  were 
foibwed  lor  a  total  of  1 1 0  hr.  Most  whales  traveled  through  the  area  with 
little  change  in  orientation.  Resting  at  the  surface  was  exhibited  primarily 
by  cows  with  a  calf.  A  stationary  behavioral  state  (little  or  no  forward 
movement)  occurred  most  freqtienlly  among  pods  of  1  and  2  adults,  and 
|30ds  with  a  calf.  Pods  ol  >2  adults  tended  to  be  more  surface  active  than 
other  groups.  The  peak  sighting  rale  for  both  the  north  (2.0  pods  or  4.5 
whales/scan)  and  south  (1.4  pods  or  2.8  whales/scan)  shores  occurred 
during  March  based  on  291  scans  totaling  73  hr.  Thirty-four  calf  sightings 
were  made.  Pods  of  >2  adults  comprised  only  15%  of  all  scan  sightings 
and  occurred  less  frequently  than  reported  for  the  Maui  and  Penguin 
Bank  regions  of  Hawaii,  suggesting  that  Kauai  is  less  utilized  for 
aggressive  courting  activities. 


ESTIMATING  THE  EFFECTS  OF  SEASON-AREA  CONTROLS  ON 
nSHING  ON  BY-CATCH  AND  LANDINGS 

Smith,  T.,  Bisack,  B.,  Garrett-Logan,  N.,  Kander,  M.,  Mayo,  R., 
Northridge,  S.,  Palka,  D.,  Sheehan,  D.,  and  Walden,  J. 

National  Marine  Fisheries  Service,  166  Water  St.,  Woods  Hole,  MA 
02543 

Fishermen  using  demersal  giUnets  for  ground  fish  in  the  Gulf  of  Maine 
incidentally  kill  biologically  significant  numbers  of  harbor  porpoise.  There 
is  interest  in  controlling  seasonal  and  area  distribution  of  the  fishing 
activity  to  reduce  this  by-catch,  and  potentially  to  reduce  the  effect  of 
fishing  on  the  target  ground  fish  species.  An  interactive  Geographic 
Information  System  procedure  called  Swan  Tracks  was  developed  to 
integrate  several  sources  of  information  on  the  fishery  and  the  harbor 
porpoise  by-catch,  including  data  collected  in-port  on  landings  and  fishing 
effort,  and  that  collected  at-sea  on  catch,  by-catch,  and  landings.  The  goal 
was  to  measure  the  effect  of  any  selected  area-temporal  closure  in  terms 
of  reduction  in  by-catch  of  harbor  porpoise  or  landings  of  taiget  species. 
This  procedure  was  designed  to  assist  the  researcher  or  manager  in 
interactively  defining  candidate  time  areas  and  time  periods  by  allowing 
simultaneous  display  of  in-port  and  at-sea  data.  The  procedure  was  also 
designed  to  allow  the  spatially  coarser  in-port  data  to  be  prorated  to  the 
specific  fishing  locations  represented  in  the  at-sea  data,  thereby  allowing 
immediate  evaluation  of  the  amount  of  by-catch,  landings,  and  fishing  trips 
which  occurred  in  previous  years  in  any  arbitrarily  shaped  geographic  area. 


WHISTLE  PRODUCTION  IN  BOTTLENOSE  DOLPHINS  FfURSlOPS  SP 
Smolker,  R.A. 

Psychology  Department.  University  of  Michigan 
Ann  Arbor,  Ml  4810*) 

Whistles  were  recorded  from  free  ranging  bottlenose  dolphins  in  Shark 
Bay,  Western  Australia  over  a  period  of  four  years.  Females  and  calves 
conformed  to  the  traditional  ''signature"  whistle  model,  with  each  individual 
producing  one  whistle  type  most  or  all  of  the  time,  though  sometimes  with 
considerable  graded  variation  in  contour  smicture.  The  whistles  recorded 
from  four  provisioned  females,  three  of  which  are  related,  were  similar,  but 
easily  distinguished.  Males  produced  a  greater  variety  of  different  whistle 
types  and  their  whistle  repertoires  changed  more  over  titne  than  females. 
Several  whisUes  were  present  in  the  repertoires  of  more  than  one  of  the  three 
provisioned  males.  Between  1985  and  1987  these  males  formed  an  alliance 
and  began  cooperatively  herding  females.  During  the  same  time  span  the 
males  converged  on  one  whistle  type  that  became  the  most  abund^t  in  the 
repertoires  of  all  three  by  1987.  If  the  most  commonly  produced  whistle  is 
considered  a  dolphin's  "signature"  then  the  three  provisioned  males  can  be 
said  to  have  converged  upon  a  common  signature.  Convergence  of  vocal 
signals  among  group  members  occure  in  some  birds  (by  a  variety  of 
mechanisms)  but  has  not  been  reported  in  mammals.  Convergence  of 
signature  whistles  during  formation  of  a  cooperative  alliance  indicates  that 
these  vocal  signals  play  an  important  pan  in  mediadng  complex  social 
relationships.  This  may  help  lo  explain  the  unusual  abilities  of  dolphins  to 
imitate  and  to  learn  whistles 


EARLY  EMBRYOOENESIS  OF  THE  PERIFERAL  AUDITORY  SYSTEM  IN  TERRESTRIAL. 
SEMI-AQUATlC  AND  AQUATIC  MAMMALS 
Solntseva  G.N, 

Iwtitule  of  DevelopmenUl  Biology,  Russian  Ac^lemy  of  Sciences,  117808  Moscow,  Vavilov  Su.. 
26,  Russia 

Using  a  wide  number  of  species  presenting  an  ecological  range  from  terrestrial  to  semi-aqualic 
and  aquatic  maRimals  •  a  comparative  study  was  made  of  the  peripheral  auditory  ayitem  of  animals  in 
prenatal  ontogegesis.  The  study  was  perfoimed  using  a  unique  collection  of  eeioeeans  and  pinnipeds 
embryos. 

Theresuhs  of  the  comparative  study  have  shown  that  in  the  representatives  of  different  ecological 

groups  formation  of  the  outer,  middle  and  inner  ear  structures  in  early  prefetal  period  proceeds 
with  a  similar  sequence  and  roughly  at  the  same  developmental  sUges.  The  most  limilarity  in  the 
formation  oftbe  peripheral  audrtory  system  is  noted  in  the  first  hslf  of  early  prefetal  period.  Species 
specific  feanircfofthc  structural  organisation  ofthe  auditory  organ  appear  in  the  second  half  of  early 
prefettl  penod,  depending  on  the  frequency  tuning  ofthe  auditory  ayitem  ofthe  given  species.  The 
process  of  cell  differentiation  of  the  Corti's  organ  and  reaorbtion  of  epithelial  ceils  of  the  auditory 
meatus  in  the  "precocial"  species  [Anyodactylo.,  Pmntpedia.,  Cefocea.  and  others)  it  practically 
completed  by  the  moment  of  birth.  In  the  "tJlriciar  species  {rau,  mice)  differentiation  ofthe 
elements  o^the  cochleatc  canal,  of  the  cells  of  the  Corti's  Drgan.and  resorbtion  of  the  auditory  meatus 
epithelium  is  not  completed  till  the  20lh  day  of  early  postnatal  development;  in  bats  it  is  completed  by 
the  25-30th  day  {AirapetyanU,Konitai*inov.  1974).  In  these  apecies  feUi  development  is  not 
completed  until  after  birth.  In  ccbolocaling  forms  {hoc.,  belonging  to  different 

taxonomic  and  ecological  groups,  common  features  in  the  development  ofthe  middle  and  inner 
ear  appeared  through  parallel  evolution  in  the  course  of  which  conditions  were  created  for 
inlraspectflc  acoustic  oonununication  in  the  specific  enviroturwntunfavourAle  for  eyesight. 

One  ofthe  aims  ofthe  oomparaive  embryological  itudy  of  cefoceons,  and pmmpedr,  was  lo 
reveal  their  phylogeny.  Our  comparative  morphological  and  embryological  itudy  of  the  peripheral 
auditory  system  revealed  principal  differences  in  its  structure  between  repreMntatives  of  two 
suborders  of  eetaceow.  {Kiyiticeii.,Odemioceu.)  and  whhin  the  order /»/mHpe<f/o.  between 
Otariidae..  on  the  one  hand,  tnd  Phocidae  and  Odobenidoe.,  on  the  other.  The  results  seemed  to  favour 
the  hypothesis  of  diphyletic  rather  than  monophylctic  origin  ofthesc  mammals.  However,  in  the 
devciopmcnul  study  ofthe  auditory  organ  it  was  shown  that  in  the  eeioeeans.  utdpmmpeds.  at 
similar  developmental  stages  in  early  prenatal  period  there  is  a  similarity  in  the  stiuctiae  ofthe  outer 
aid  middle  ear,  whereas  in  the  fetal  period  it  acquires  species  specific  features. 
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ACOUSTICALLY  DETERMINED  DISTRIBUTIONS  OF  SPERM  WHALES  IN  THE 
NORTHWESTERN  GULF  OF  NffiXICO 
Sparks,  T.  D.^  Norris,  J.C.^,  and  Evans, 

^Marine  Mammal  Research  Program.  Texas  A&M  University  at  Galveston,  4700  Avenue 
U,  BuUdini  503,  Galveston,  TX  77551,  Center  fw  Bioacoustics,  Texas  A&M 
Univwsity,  College  Station,  TX  77843,  and  ^Texas  Institute  of  Oceaw^raphy,  200 
Seawolf^wy,  Galveston,  TX  77553 

Disuibutions  of  sp^m  whales  (Fhyxettr  imcra€epkalus)  ki  the  nc»thwesiem  Gulf  of 
Mexico  woe  determined  from  acoustic  recordings  counted  firom  a  towed  Une^  array,  with  a 
range  of  approximately  18  km.  This  study  is  part  of  the  GulfCet  proj^t;  an  ongoing 
project  ^>onscred  by  Minerals  Man^emem  Smi^  to  determine  Sundance  and 
distributions  of  marine  mammals  m  the  Gulf  ^  Mexico.  The  suidy  ar^  consists  of  13 
nofth/south  (Trisects  at  74.1  km  intervals.  These  transects  range  from  the  100  m  to  2000 
m  iasbaths  from  the  Florida-Al^)ama  to  the  Texas-Mexico  borders,  m  ^e  northwestmi 
Gulf  of  Mexico.  During  cruises  in  /^»il.  August,  wd  November  1992,  and  February  and 
May  1993,  there  a  total  of  46  acoustic  sperm  wMe  contacts,  with  a  contact  defined  as 
an  encouni^  with  a  sir^le  groi^  ^  aggregmion.  The  average  bathymeoic  depth  per 
contact  was  1266  m  (sd  =  426).  Disoibutions  relative  to  sea  surface  temperatures,  as 
indicated  by  s^-suiface  sateUiie  images  are  determined.  Ares^  of  ^iparent  concentrations 
ocemred  in  the  Mississippi  River  Ctmyon  and  mt  of  the  1000  m  isobath,  ^  it  curves 
aroimd  the  s^ih  Tex^  coast  Sperm  whales  were  recorded  in  diese  areas  during  each  . 
cruise. 


DISEASES  FOUHD  IH  STELLEE  SEA  LIONS  TEE  OmS  OF  ALASKA 

AND  BEKIKS  SEA 

Sprak«r,  T.R.,  Galkina,  D.,  Bradley,  D.J.,  Lou^hlin,  T., 
Merrick ,  R . 

Department  of  Fatholofy,  Collefe  of  Veterinary  Medicine, 
Colorado  State  University,  Fort  Collins,  CO  80523;  Alaska 
Depar^sent  of  Fish  and  Game,  Anchorage,  AK  99518;  Office  of 
the  County  Veterinarian,  San  Diego,  CA  92123;  National 
Marine  Mamsial  Laboratory,  NOAA,  Seattle,  WA  98115 

For  the  last  seven  years  inveetigations  of  the  causes  of 
death  aiKi  diseases  of  free-ranging  Stellar  Sea  Li^s  have 
been  done.  Metl^s  of  inveetigation  have  been  necropsy  of 
animals  that  were  either  found  dead  or  collected.  Procedures 
performed  on  animals  included  gross  necropsy,  histopathology, 
bacteriology  ai»i  serology. 

A  subacute  ulcerative  dermatitis  with  alopecia,  acanttosis 
and  keratosis  dhke  to  ealicivirus  and  lice  was  found  in  pups. 

A  ehrc^c  active  dermatitis  due  to  an  unidentified  mycotic 
agent  was  common.  A  mild  multifocal  pneumonia  associated  with 
lungworms  and  secondary  bacterial  infection  was  common.  Mild 
mucc^urulent  rhinitis  associated  with  nasal  sites  was 
axtremely  common.  Gastric  ulceration  due  to  ascarids  and 
gastric  foreign  bodies  was  a  oonsnon  incidmital  finding. 
Acanthoeephalans  and  oestodes  were  found  in  the  email 
intestine  aiui  caecma.  Positive  serological  titers  to 
chlmydia  were  found.  A  chluydial  organism  was  isolat^  from 
an  aborted  fetua  from  Cape  St.  Elias,  Alaska.  Bnaciation  was 
found  in  two  8-10  month  old  animals.  A  mild  degrea  of 
neuronal  degeneration  was  fmsnd  in  the  brain  stem  of  two 
adults.  Gun  shot  was  found  in  two  adults. 

A  variety  of  diseases  and  Infectious  agmts  were  found  but 
none  ap^ared  to  be  related  with  the  general  feline. 

Abortion  may  be  a  si^lficant  factor  in  the  decline  of 
Steller  populations.  The  eausitive  agents  of  abortion  have 
not  been  determined  and  further  work  needs  to  be  done. 


MTTOOTONDRIAL  DNA  VARIATION  AMONG  HARBOUR  SEAL 
AND  GREY  SEAL  POPULATIONS 

Stanley  H.F.,  Qis^  S.P.,  Wayne  R.K.,  Walton  M.,  Goodman  S.J.  Sc 
Harwood  J. 

Iimdtute  of  Zoology,  Regrat’s  Park,  LosuRm  &  Sea  Mammal  R^arch 
Unit,  Cambridge,  UK 

We  are  testmg  wither  we  can  identify  population  spec^  genomes 
in  pbodd  scab  to  inv^tigate  natal  site  SdeBty,  populatkm  structure  ai^ 
colomsatioQ  history.  Here  we  report  on  a  study  of  harbour  seals  (Phoca 
v^ulma)  and  grey  scab  (HaUcho&tis  ^ypus)  across  almost  thdr  mitire 
geo^phic  range.  Mitochondrial  DNA  genotypes  were  characterised 
by  PCR  ampUGc^tion  aiul  direct  sequei^t^  of  regkm  I  of  the  D-loop. 
18  genofyp^  weit  identified  in  72  harbour  scab  and  th^e  partitioned 
with  the  current  subspecific  dass^cation  for  the  specie.  3  of  the  4 
genotyiMs  m  European  harbom  seab  were  shared  among  populations. 
In  gr^  seab,  20  genc^ypes  were  iden^^  in  38  mdhdduab,  with  no 
types  shared  between  t^  Western  and  Eastern  Atlantic.  \2  genomes 
were  found  in  UK  popiUaticms,  with  3  typ^  shar^  between  sites.  In 
both  harbour  and  gr^  seab,  some  gene  fi^  (through  female  dbpersal) 
between  populations  in  Europe  b  therefore  apparent  We  are  now 
increasing  our  sample  set  and  incorpora^g  additional  seal  peculations, 
e.g.  the  Baltic. 


POPULATION  CHARACTERISTICS  OF  HARBOR  SEALS  {PHOCA 
VITUUNA  RJCHARDSl)  USING  PHOTOGRAPHIC  IDENTIFICATION 
AT  Ye^A  BUENA  ISLAND,  SAN  FRANCISCO  BAY,  CALIFORNIA 
Spencer,  C.L. 

Department  of  Biology,  San  Frandsco  Slate  University 
San  Francisco,  CA  94132 


The  population  of  harbor  seals  in  San  Francisco  Bay  (SF  Bay)  is  thought 
to  be  declining,  however  no  comprehensive  surveys  have  been  performed 
since  the  197(b.  The  puijx^  of  my  study  was  to  determine  the  number  and 
site  fidelity  of  harbor  seals  hauling  out  at  Yerba  Buena  Island  (YBI)  in  central 
SF  Bay  using  photographic  identification.  From  December  1990  to 
December  1992,  individuals  were  identified  using  scars,  flipper  and/or  radio 
tags,  and  unusual  pelage  patterns.  YBI  appears  to  be  pnmarily  a  male  haul- 
out  site,  even  during  the  breeding  season.  The  preliminary  analysis  shows 
higher  abundances  in  the  winter,  possibly  due  to  the  nearby  winter  Pacific 
herring  run  {Clupea  harengus  pallasii.).  Abundances  are  lowest  in  the 
summer  and  fall.  Many  of  the  photo-IDed  individuals  were  cmly  seen  once, 
but  it  is  yet  to  be  determined  if  this  was  because  of  recognition  problems  or 
low-site  fidelity.  Most  one-time  sightings  were  in  the  winter  and  spring. 
Many  of  the  animals  seen  more  than  once  have  high-site  fidelity. 
Resightings  also  seem  to  be  seasonally  dependent,  with  most  occurring  in 
late  fall,  winter,  and  spring.  It  is  possible  that  YBI  serves  as  a  seasonal  stop¬ 
over  for  males  during  the  iittemive  feeding  and  breeding  seasons. 


CONSERVATION  OF  IRRAWADDY  DOLPHINS  (Ofcaetla  tyevirostris) 

IN  LAO  POR  AND  CAMBODIA 
Stacey.  P.J.*  and  Baird,  I.G.^ 

’Geography  Department,  University  of  Victoria,  Victoria,  BC,  V8W 
3PS  Canada  and  Marine  Mammal  Research  Group,  Box  6244, 

Victoria,  BC,  V8P  5L5  Canada 

^Earth  island  Institute,  Box  19,  Hua  Mak  Post  Office,  Bangkok  10243, 
Thailar\d 


Irrawaddy  dolphins  (Orcaella  brevirostris)  are  present  in  the  Mekong 
River  in  Vietnam,  Cambodia  and  Lao  PDR.  A  group  of  20-30  dolphins 
were  observed  from  1991-1993  In  an  approximately  2  km  long 
stretch  of  river  along  the  Lao  PDR-Cambodian  border.  Villagers  in  the 
area  suggest  that  the  number  of  dolphins  has  declined  in  recent 
years.  Several  sources  of  anthropogenic  mortality  were  identified, 
including  giHnet  entanglement,  explosives  used  for  fishing  by 
Cambodians,  shooting  by  soldiers  and  villagers,  and  bombing  raids 
during  the  Vietnam  war.  Tissue  samples  were  coHected  from 
recovered  carcasses  for  gertetic  and  toxicological  analysis. 


REPRODUCTIVE  RATES  OF  HUMPBACK  WHALES  ALONG  THE  CALIFORNIA- 

OREGON  COAST 

Stei^r,  G.H.  and  Calambokidis,  J. 

Cascadia  R^earch,  21814  West  4th  Ave,  Olympia,  WA  98S01 


Reproductive  rat^  of  humpback  whales  have  been  ^camined  for  a  number 
populations.  Previously,  information  of  Nie  Calrfomia-Oregon-Washington  feeding 
population  limited  to  rroearch  a  single  area  around  the  Gulf  of  the 
Farallones/Cortieil  ^nk.  in  1991  and  1992,  we  sampled  many  regions  along  the 
California  and  Oregon  coasts  from  May  to  November.  Calves  oompr^ed  4.0%  and 
2.3%  of  toe  humpback  whales  seen  in  1991  (n^9)  and  1992  (ns1039), 
respectively.  The  proportion  of  calf  sightings  in  1991  and  1992  varied  significant 
by  region  (chi-square,  p<0.01)  and  ranged  between  0.9  arxj  S.1%.  It  is  not  clear 
wttotlW  this  difference  is  due  to  age-ctess  segregirtion  or  merely  reflects  seasonal 
(Terences  in  caff  numbers  and  effort.  Through  photo-idenHHc^ion,  the  proportion 
of  cows  with  calves  comprised  3.3’4.7%  of  the  212  whal^  identified  in  1991  and 
2.6-3.l%  of  the  ^1  whales  in  1992.  Thirty-six  r^roductive  females  have  identified 
since  1 966.  Although  they  were  frequently  resighted,  only  four  have  been  seen  with 
calves  in  muRiple  years.  The  proportion  of  (^Ives  seen  witoin  this  feeding 
BOO'^^gdtion  appears  to  be  low  in  TOfrtrast  to  toe  birth  rat^  (rf  4-13%  determined  in 
^her  regions. 
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THE  DIVING  BEHAVIOUR  AND  SEASONAL  MIGRATION  OF  ADULT 
HOODED  SEALS 

Stenson,  G.B.‘,  Hammill,  M.O.^  Fedak,  M.A.’,  and  McConnell,  B.J.’ 

‘  Science  Branch,  Dept,  of  Fisheries  and  Oceans,  P.O.  Box  5667,St.  John’s,  Nfld., 
Canada  AIC  5X1 

^  Institute  Maurice  Lamontange,  Dept,  of  Fisheries  and  Oceans,P.O.  Box  1000, 
Mont  Joli,  Quebec,  Canada  G5H  yZA 

’  Sea  Mammal  Research  Unit,  c/o  British  Antarctic  Survey,  High  Cross, 
Madingley  Road,  Cambridge  CB3  OET,  UK 

Movements  and  diving  patterns  of  8  male  and  6  female  hooded  seals 
(Cystophora  cristata)  were  determined  using  satellite-linked  time-depth  recorders. 
Seals  were  captured  on  the  whelping  patch  in  the  southern  Gulf  of  St.  Lawrence, 
Canada  between  1991-93  and  tracked  for  an  average  of  97  days  between  mid 
March  and  late  June.  Uplinks  were  obtained  on  over  95%  of  the  days.  Females  1^ 
the  whelping  patch  immediately  after  weaning  their  pups  while  males  remained  in 
the  area  until  the  end  of  March.  After  leaving  the  whelping  patch,  animals  moved 
northward  into  the  Laurentian  Channel  where  they  remained  for  1-2  months  diving 
to  depths  of  <:530m.  Most  dives  lasted  10-25  minutes.  Twelveof  14  seals  left  die 
Gulf  through  Cabot  Strait,  travelled  along  die  south  coast  of  Newfoundland  and 
moved  northward  along  the  Continental  Shelf,  diving  for  extended  periods  (15- 
25-1-  min.)  to  100-500m.  Two  males  exited  through  the  Strait  of  Belle  Isle,  All  but 
1  seal  migrated  eastward  across  the  Labrador  Sea  to  the  moulting  patch  off  East 
Greenland,  undertaking  repeated  dives  of  100-300m.  While  at  sea,  animals  were 
submerged  over  80%  of  the  time. 


WHALES  AND  SCALES:  CONSIDERATIONS  OF  SPATIAL  AND  TEMPORAL 
SCALES  IN  BALEEN  WHALE  DISTRIBUTION 
Stem,  S.J.  and  Dahlheim,  M.E. 

Marine  Mammal  Research  Program,  Texas  AAM  University, 
Galveston,  TX  77551  and  National  Marine  Mammal  Laboratory, 
Seattle,  WA  98115 

Spatial  distribution  of  whales  on  feeding  grounds  is  non- 
random  at  some  scales  of  observation  and  random  at  others.  The 
results  of  a  1992  NMML  cruise  in  the  Gulf  of  Alaska  suggested  that 
fin  and  humpback  whale  distribution  was  patchy  at  scales  greater 
than  10  so  nmi  and  random  at  smaller  scales.  The  observed 
distribution  was  similar  to  previous  surveys  suggesting  long-term 
site-ftdelity  by  populations  to  specific  feeding  areas.  The  number 
of  whales  at  a  given  location  was  variable  between  surveys, 
suggesting  temporal  patchiness.  The  persistence  time  of  a  patch  ot 
whales  is  probably  a  function  of  distribution  of  prey  in  the  area 
and  can  be  measured  directly  or  estimated  using  random  walk  and 
diffusion  models.  Spatial  and  temporal  disuibution  determines 
within  and  between  patch  dynamics.  This  can  affect  surveys  since 
the  time  necessary  to  survey  between  patches  may  be  similar  to 
whale  movement  between  patches.  The  scales  of  spatial  and 
temporal  distribution  are  likely  to  be  a  source  of  variation  in 
population  assessments  since  there  may  be  a  higher  density  of 
whales  within  patches  than  between  them.  This  also  has 
implications  for  patterns  of  resource  utilization  where  certain 
areas  may  have  a  high  density  of  prey  within  a  limited  area 
allowing  for  a  relatively  high  feeding  rate  to  be  associated  with  it. 


<CY\z  pefsoq  wl\o  {hdqks  Qbou<  dolqg 
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REVIEW  OF  THE  MARINE  MAMMAL  MARKING,  TAGGING,  AND  REPORTING 
PROGRAM  1989-1992 

Stephensen,  V.M.,  Cramer,  D.V.,  and  Bum,  D.M. 

U.S.  Fish  &  Wildlife  Service,  Marine  Mansmals  Management, 
4230  University  Drive,  Suite  310,  Anchorage,  AK  99508 

Through  a  1981  amendment  to  the  Marine  Mammal  Protection 
Act  of  1972,  the  U.S.  Fish  and  Wildlife  Service  (USFWS) 
established  the  Marking  Tagging  and  Reporting  Program 
<MTRP)  to  monitor  the  Alaskan  Native  harvest  of  polar  bear, 
sea  otter,  and  walrus.  In  villages  where  a  USIVS  office 
existed,  employees  were  designated  taggers;  otherwise, 
local  Native  residents  were  hired  and  trained.  Alaskan 
Natives  that  harvest  these  species  are  required  by  law  to 
present  specified  parts  to  their  local  tagger  wl^in  30 
days  of  the  kill. 

Sea  otters  were  tagged  In  26  villages  with  an  average 
of  223  otters  per  year  from  1989-1991.  As  a  result  of  a 
1991  legal  decision  concerning  use  of  sea  otter  skins,  the 
harvest  increased  to  631  otters  in  1992.  Polar  bears  were 
tagged  in  13  villages,  with  an  average  of  97  per  year.  The 
number  of  polar  bears  tagged  decreased  each  year,  from  132 
in  1988/89,  to  58  in  1991/92.  Walrus  tusks  were  tagged  in 
49  villages  with  an  average  of  1483  per  year.  The  walrus 
harvest  was  concentrated  in  3  villages  that  accounted  for 
75Z  of  the  total  harvest.  Harvest  estimates  from  the  NTRP 
are  an  important  coflq>onent  in  the  management  of  these 
species  in  Alaska. 


PATTERNS  OF  DISPERSAL  OF  HUMPBACK  WHALES, 
MEGAPTERA  NOVAEANGLIAE,  IN  THE  WESTERN  NORTH 
ATLANTIC. 

Stevick,  P.  T.,  Allen,  J.  M.  and  Katona,  S.  K. 

College  of  the  Atlantic,  Bar  Harbor,  Maine  04609 


Photographic  identification  records  from  the  North  Atlantic 
Humpback  Whale  Catalog  were  analyzed  to  determine  trends  in 
dispersal  of  individual  humpback  whales,  Megaptera  novaeangliae. 
Movement  between  feeding  aggregations  in  the  North  Atlantic  and 
within  the  Gulf  of  Maine  feeding  aggregation  were  analyzed. 

Dispersal  patterns  were  found  to  be  highly  variable.  The  highest 
incidence  of  resighting  occurred  between  adjacent  feeding  areas. 
Resighting  rates  declined  with  distance  between  sites,  though 
resightings  did  occur  between  widely  separated  feeding  aggregations. 
Whales  from  four  areas  (Gulf  of  Maine,  Gulf  of  St.  Lawrence, 
Newfoundland/Labrador,  and  Greenland)  were  identified  in  each  of  the 
other  areas. 

Within  the  Gulf  of  Maine,  resighting  patterns  varied  significanUy 
with  gender.  A  higher  percentage  of  females  tlian  males  from  each 
region  were  sighted  in  more  than  one  region  of  the  Gulf. 


PROGESTERONE  LEVELS  AND  REPRODUCTIVE  STATUS  OF  BELUGA 
IDFl  PHINAPTERUS  1  FllCASI  FROM  THE  CANADIAN  ARCTIC. 

Stawart,  R.  E.  A.  Dapartment  of  Fisharies  and  Ocaans,  SOI  Univarsity  Crascant, 
Winnipeo,  Manitoba,  R3T  2N6  Canada. 

I  axamined  propesterone  and  ovaries 
Of  beiuga  from  three  arctic  localities. 

High  progesterone  in  the  cetus 
Clearly  indicated  e  fetus 
tn  a  manner  predictable^  almost  always. 

Progesterone  level  in  serum 
Indicated  which  whale  was  a  mum. 
in  nanograms  per  ml. 

Under  3  says  she  will. 

Over  3  indicates  she  has  done. 

Females  in  a  reproductive  class 
Were  examined  for  ovary  mass. 

Hormone  concentration 
Showed  weak  correlation 
In  only  pregnant  females,  alas 

Fetal  samples  spanned  only  thirty  days, 

A  period  too  short  in  many  ways. 

But  fatal  mass  was  quite  low 
Up  to  nearly  a  kilo, 

N^riable  for  early  gestation  days. 
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PINEAL  FUNCTION  IN  NEWBORN  HARP  SEALS 

Stokkan,  K.A.,  *R©iter,  R.J.,  *Vaughan,  M.K.,  Folkow,  L.P.,  M^rtansson, 

P.E.,  Sagar,  G.  and  Bl«,  A.S. 

Departmant  of  Arctic  Biology,  University  of  Tromso,  N-9037  Tromse, 
Norway,  and  *Departm©nt  of  Cellular  and  Structural  Biology,  UnIvarsIty  of 
Texas  Health  Science  Center,  San  Antonio,  TX  78284,  U.S.A. 


The  pineal  gland  of  seals  appear  to  differ  from  that  of  other  mammals.  It 
is  very  large  and  much  larger  and  se©ningly  more  active  In  newtxrm  than 
In  adult  seals.  We  have  recorded  the  dally  rhythms  of  pineal  arrd  plasma 
concentrations  of  meWonin  in  newtxrm  harp  seal  pups.  In  addition  we 
have  recorded  the  daily  rhythms  of  thyroxin  and  triiodothyronine,  to  test 
for  a  possible  functional  relationship  between  the  pineal  and  thyroid  gland 
In  dtese  animals.  Both  glands  were  highly  active  and  show^  marked, 
daily  rhydims  of  hormone  secretion,  I.e.  plasma  levels  of  melatonin  and 
thyroxin  were  higher  during  the  night  dian  during  the  day,  whHe 
triiodothyronine  was  highest  during  the  day.  The  high,  daytime  pineal 
activity  Indicate  fiat  the  newborn  seal  pineal  is  not  inhibited  by  light, 
possibly  due  to  a  low  sensitivity  to  daylight.  The  findings  also  support  the 
notion  of  a  possible  causal  connection  between  the  pineal  and  thyroid 
gland,  which  may  be  of  importance  for  thermoregulatory  functions  in 
these  animals  during  dieir  first,  criticaf  days  of  life. 


PROGRESS  REPORT:  STITOY  OF  HECTOR'S  DOLPHIN  MOVEMENT 
PATTERNS  USING  RADIO  TAGS  AND  SIGHTINGS  FROM  LAND. 
Stone,  G.S.,  Yoshinaga,  A.,  Brown,  J. ,  Hutt,  A., 
Rutledge,  M. ,  Hlckling,  G. ,  and  Goodyear,  J. 

New  England  Aquarium,  Boston,  MA,  USA;  2727  29th 
St.,  Washington,  DC;  Otago  University,  New  Zealand; 
Department  of  Conservation,  Christchurch,  Now 
Zealand  (Hutt  and  Rutledge) ;  Lincoln  University,  New 
Zealand;  2 4 IB  Beechwood  Ave,  Victoria,  BC,  Canada. 


This  is  a  1993  progress  report  for  research 
conducted  on  New  Zraland's  Hector's  dolphin 
(Cephalorhynchus  hectori)  in  the  vicinity  of  Bank's 
Peninsula.  The  objective  of  this  program  was  to 
initiate  research  on  the  daily  movement  patterns  of 
Hector's  dolphin.  Methods  included  cliff-top 
observations  o(  dolpt>in  swimming  directions  and 
suction-cup  radio  tagging.  Preliminary  results  show 
that  dolphin  swlming  directions  observed  from 
cliff-tops  were  correlated  with  time  of  day, 
indicating  an  off-shore  trepd  in  the  evening  and  an 
in-shore  trend  in  the  morning.  Further  research  is 
needed  to  confirm  and  Interpret  phese  results  in  an 
ecological  context  for  this  species.  Three  dolphins 
were  successfully  tagged  with  suction  cup  radio  tags 
as  they  rode  in  the  bow-wave  of  the  research  boat; 
the  animals  were  not  detained  and  two  of  the  animals 
continued  to  ride  the  bow-wave  after  being  tagged. 
Radio  signals  from  one  tagged  dolphin  were  received 
up  to  12  nours  after  tagging.  These  "taggings"  were 
done  as  trials  and  this  was  the  first  time  sugtipn- 
cup  radio  tags  have  been  used  on  free-swinming 
dolphins. 


BSE  OF  A  LOW  COST  REMOTELY  OPERATED  VEHICLE  TO  STUDY  FEEDING 
BEHAVIOR  AND  PREY  DISTRIBUTION  OF  HUMPBACK  WHALES 
(MEaUPTERA  KOVASAEOLIAE)  IN  ALASKAN  HATERS 
Straley,  Janice  K. 

School  of  Pisheriee  and  Ocean  Sciencea,  University  of  Alaska 
Fairbanks,  Fairbanks,  AX  9977S  and  PO  Box  273  Sitka,  AK 
99335 

A  tethered  low  cost  remotely  operated  vehicle  (LCROV) 
e^il^ed  with  still  and  video  cameras  was  used  to  observe 
and  identify  whale  prey  and  determine  prey  depth  of  feeding 
humpback  whales.  In  December  1991,  16  dives  were  conducted 
over  7  days  from  an  anchored  vessel.  The  use  of  the  LCROV 
was  monitored  from  a  nearby  skiff  in  case  of  whale 
entanglement.  In  addition,  79  groups  of  whales  were 
approached  and  93  whales  were  photographed  for  individual 
identification.  Herring  {Clupea  htrengua)  was  identified  as 
target  prey  in  three  different  dive  areas.  Herring  schools 
were  observed  at  depths  of  up  to  Him.  Whale  diving 
behaviors  were  correlated  to  prey  depth.  Prey  was  patchy  in 
two  of  the  dive  sites  and  layered  in  the  third.  Prey 
encounters  with  the  LCROV  were  sporadic  over  time  while  the 
vehicle  was  at  any  specific  depth.  The  LCROV  was 
occasionally  able  to  identify  prey  patches  observed  with 
hydroacoustic  equipment.  The  LCROV  did  not  interfere  with 
whale  feeding  behavior  as  whales  continued  to  feed  close  to 
the  vessel  before,  during  and  after  all  dives.  Whales  were 
observed  on  an  echosounder  during  one  dive  and  no  whale  was 
observed  underwater  with  the  LCROV  cameras.  The  potential 
for  using  an  underwater  monitoring  system  in  marine  manvnal 
research  will  be  dependent  on  the  species,  study  objectives 
and  type  of  equipment  available.  This  study  was  supported  by 
the  West  Coast  Rational  Undersea  Research  Center,  Fairbanks, 
AK  and  conducted  under  Rational  Harine  Fisheries  Service 
scientific  research  permit  P571. 


DETECTING  PREGNANCY  FROM  THE  AIR 
Sumich,  J.  L. 

Biology  Department,  Grossmorvt  College,  El  Cajon,  CA  92020 

Migrating  gray  whales,  Eschrichtius  robustu$,  were  studied  near  Monterey 
Bay,  California,  in  late  December  of  1989  and  1990  to  evaluate  aerial  f^oto- 
grammetry  as  a  benign  method  for  distinguishing  late  pregnant  from  non¬ 
pregnant  south-bound  adults;  and,  ultimately,  to  assess  life  history  parameters 
important  to  population  dynamics,  including  pregnancy  rates,  magnitudes  of  fat 
stores  during  fasting,  uid  rates  of  nriass  transfer  from  nnother  to  calf . 

Still  photographic  images  were  shot  vertically  from  altitudes  between  275 
and  325  m  through  a  camera  port  with  a  hand-held  Pentax  645  camera  equipped 
with  a  calibrated  208  mm  lens  and  verbcal  bubble  level.  Whale  image  dimen¬ 
sions  measured  from  the  developed  negatives  included  rostrum  tip  to  point  of 
maximum  girth,  width  at  point  of  maximum  girth,  and  rostrum  tip  to  fluke  edge. 
Actual  girth  and  length  din>en$ions  were  calculated  from  these  image  measure¬ 
ments  and  altitude,  camera  lens  focal  length,  and  magnifier  enlargement. 

Characterization  of  pregnancy  is  based  on  a  discriminant  function  analysis 
of  girth,  length,  and  reproductive  state  data  of  180  southbound  gray  whales 
taken  off  central  California,  1959  -1969.  Photographic  images  of  40  whales  of 
adult  size  (>11  m)  obtained  during  the  two  flights  were  of  sufficient  quality  for 
body  length  measures,  and  27  of  these  also  yielded  measures  of  maximum  b^y 
width.  Thirteen  of  27  (48%)  were  classified,  using  the  derived  discriminant 
^tor,  as  pregnant  and  7  (26%)  as  TU>t  pregnant  Theremainii^  7(26%) 
exhibited  intermediate  probabilities  of  being  classified  as  either  pregnant  or 
not  pregnant.  These  results  suggest  that:  1)  nK>st  late  pregnant  females  can  be 
distinguished  from  other  adults  on  the  basis  of  photometric  measures  alone,  and 
2)  late  pregnant  females  continue  to  dominate  the  early  f^se  of  die  south 
migration  of  gray  whales. 

This  work  was  partially  5U{:^rted  Cetacean  Society  International. 


PUPPING  PHENOLOGY  AND  DISTURBANCE  OF  HARBOR  SEALS 
(PHOCA  VITULINA  RICHARDSI )  IN  THE  NORTHERN  SAN 
JUAN  ISLANDS,  WASHINGTON 
Suryan,  R.M. 

Moss  Landing  Marine  Laboratories,  Moss  Landing,  CA 
95039 


ECOLOGY  OF  SUBSISTENCE  HARVESTED  BELUGA  WHALES  AT 

POINT  LAY,  ALASKA 

Suydam,  R.S.’  and  Carroll, G.M.^ 

North  Slope  Borough,  Wildlife  Management,  Box  69 
Barrow,  AK  99723 

^Alaska  Department  of  Fish  and  Game,  Box  1284 
Barrow,  AK  99723 


Surveys  were  conducted  during  1991  and  1992 
pupping  seasons  at  two  primary  haul-out  sites  to 
determine  pupping  trends,  and  quantify  activities 
causing  disturbance  to  harbor  seals. 

Pupping  began  the  second  week  in  June  and  the 
maximum  number  of  pups  ashore  occurred  during  the 
last  week  in  July  and  first  week  in  August. 

Puffin  Island  had  a  significantly  (p  <  0.001) 
greater  percentage  of  pups  (x  =  16.58,  se  =  1.07) 
than  Clements  Reef  (x  =  2.63,  se  =  0.30, 
t  =  24.09).  Human  harassment  (>.1  seal  entering 
the  water)  of  seals  on  haul-out  sites  occurred 
between  48%  and  89%  of  the  days  surveyed. 
Powerboats  were  the  primary  source  of  disturbance 
(53%  in  1991  and  67%  in  1992),  with  "sealwatching” 
being  the  primary  activity  leading  to  harassment 
(73%  in  1991  and  78%  in  1992).  Other  important 
disturbance  sources  included  kayaks,  bald  eagles 
(Kaliaeetus  leucoceohalus) .  and  unknown  causes. 


Beluga  whales  were  harvested  annually  froH  1987 
to  1993  by  eskimo  hunters  at  the  village  of  Point 
Lay,  Alaska.  Measureaents  and  tissue  samples  were 
collected  to  gain  a  better  understanding  of  the 
ecology  of  northwest  Alaska  beluga  whales.  A 
total  of  275  belugas  was  caught.  The  number  of 
whales  caught  per  year  ranged  from  16  in  1989  to 
77  in  1993.  The  hunters  choose  mainly  white 
animals,  therefore  the  sample  is  biased  toward 
larger  and  older  animals.  The  median  length  of 
males  was  400  cm  with  a  range  of  240  cm  to  485  cm 
(n-144)  and  344  cm  for  females  with  a  range  of  209 
ra  to  410  cm  (n=114) .  The  percentage  of  males  in 
the  catch  for  all  years  is  56%  although  the  sex 
ratio  seems  to  fluctuate  by  year  (77%  males  in 

1989)  .  This  suggests  a  segregation 
of  the  sexes  during  late  June  and  early  July  when 
the  hunting  occurs.  The  pregnancy  rate  for  all 
mature  females  for  all  years  was  61.4%  and  ranged 
from  41.7%  in  1988  to  77.3%  in  1991.  Growth  rates 
are  similar  to  what  has  been  observed  for  other 
belugas  in  Alaska. 
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IMPAIRMENT  OF  SPECIFIC  IMMUNE  RESPONSES  IN  HARBOUR  SEALS 
fPhoca  vltullna’)  FEEDING  ON  FISH  FROM  POLLUTED  WATERS 
de  Swart,  R.L.,  Ross,  P.S.,  Timmerman,  H.H.,  Vedder,  E.J., 
Vos,  J.G.,  Reijnders,  P.J.H.  and  Osterhaus,  A.D.M.E. 

Seal  Rehabilitation  and  Research  Centre,  Hoofdstraat  9<4A, 
9968  AG  Pieterburen;  National  Institute  of  Public  Health  and 
Environmental  Protection,  P.O.  Box  1,  3720  BA  Bilthoven;  DLO- 
Institute  for  Forestry  and  Nature  Research,  P.O.  Box  167, 
1790  AD  Den  Burg;  THE  NETHERLANDS 

In  a  semi-field  prospective  study,  two  groups  of  eleven 
juvenile  harbour  seals  were  fed  fish  from  different  marine 
regions.  One  group  was  fed  on  herring  from  the  heavily 
polluted  Baltic  Sea,  while  the  other  group  was  fed  on  herring 
originating  from  the  less  contaminated  Atlantic  Ocean.  The 
estimated  daily  intake  of  ^-receptor  binding  organochlorines 
was  approximately  seven  times  higher  in  the  first  group. 
Longitudinal  changes  in  parameters  of  specific  immune 
function  were  studied  over  a  two  year  period.  Although  the 
general  health  status  of  all  22  animals  appeared  good  during 
the  experimental  period,  lymphocyte  responsiveness  proved  to 
be  impaired.  Proliferative  responses  of  peripheral  blood 
mononuclear  cells  after  stimulation  with  the  T  cell  mitogens 
Con  A,  PHA  and  PWM,  or  after  antigen-specific  stimulation 
with  rabies  virus  antigen  or  tetanus  toxoid,  were 
significantly  reduced  in  the  seals  feeding  on  Baltic  Sea 
herring.  This  is  the  first  demonstration  of  impaired  immune 
function  in  marine  mammals  caused  by  chronic  exposure  to 
contaminants  accumulated  through  the  food  chain. 


Characterizing  a  Migratory  Population  of  Coastal 
Bottlenose  Dolphins  (Tursiofs  tkuncatvs)  in  Virginia 
Swingle',  W.M,,  S.G.  Barco',  and  W.A.  McUllan^ 

‘Virginia  Marine  Science  Museum,  717  General  Booth  Blvd.,  VA  Beach  VA 
23451 

’Biology  Department,  James  Madison  University,  Harrisonburg,  VA  22807 


Following  the  mass  mortality  of  bottlenose  dolphins,  Tursiops  truncatus,  along 
the  U.S.  east  coast  in  1987-88,  it  was  clear  that  little  was  known  of  their 
population  status  in  this  region.  In  1989,  the  Virginia  Marine  Science  Museum 
(VMSM)  initiated  Operation  Dolphin,  a  long-term  swdy  of  Virginia’s  coastal 
bottlenose  dolphins.  Primary  components  of  the  study  include:  1 .  development 
and  curation  of  a  dolphin  photo-identification  catalog  for  Virginia  2.  analysis  of 
the  structure,  movements,  distribution,  and  size  of  this  transient  dolphin 
population,  and  3.  examination  and  analysis  of  stranded  dolphins  in  the  sute. 
Currently  the  Virginia  catalog  contains  more  than  50  individuals  which  have  been 
identified.  Results  from  the  photo-ID  study  indicate  both  annual  and  within 
season  migrations  of  bottlenose  dolphins  through  Virginia  coastal  waters. 
Resights  include  one  dolphin  present  during  all  5  years  of  the  study  and  more 
than  6  individuals  present  in  multiple  years.  Observational  and  stranding  data 
support  the  hypothesis  that  calving  and  nursery  grounds  are  located  primarily 
around  the  Chesapeake  Bay  Mouth.  Shore-based  and  boat  observations  along 
Virginia’s  ocean  coast  have  provided  a  broad  picture  of  the  distribution  of  the 
dolphin  population  and  generated  population  size  estimates  of  over  300  dolphins. 
Operation  Dolphin  provides  preliminary  data  for  the  long-term  study  of  the 
migratory  population  of  coastal  bottlenose  dolphins  found  off  the  coast  of 
Virginia. 


MIGRATORY  MOVEMENTS  OF  POLAR  BEARS  IN  NORTHERN  BAFFIN  BAY 
Taylor,  M.K.,  Born,  E.,  Rosing-Asvid,  A.,  and  Messier  F. 

Department  of  Renewable  Resources,  Yellowknife,  Northwest  Territories  XI A 
3S8;  Greenland  Fisheries  Institute,  Copenhagen,  OK:  and  Department  of  Biology, 
University  of  Saskatchewan,  Saskatoon,  Saskatchewan  S7N  OWO 

The  movements  of  38  adult  female  polar  bears  were  monitored  every  5 
days  with  satellite  radio  collars.  The  movements  recorded  were  not  simple 
overlapping  home  ranges  as  has  been  observed  in  other  areas.  Rather  the 
movements  indicated  a  migration  from  summer  retreats  on  islands  in  western 
Baffin  Bay  to  feeding  areas  off  Greenland  during  the  ice  covered  season.  The 
population  appears  to  be  shared  between  Greenland  and  Canada,  and  is 
hunted  by  aboriginal  peoples  from  both  nations. 

We  speculate  the  reasons  for  the  observed  migration  are  mainly  due  to 
high  ringed  seal  densities  which  are  associated  with  the  west  Greenland 
current.  The  North  Water  Polynya  appears  to  form  a  partial  barrier  to  polar 
bear  moyements  in  northern  Baffin  Bay,  which  has  the  effect  of  reducing 
exchange  with  polar  bears  in  the  Lancaster  Sound,  Jones  Sound,  and  Kane 
Basin  area.  The  migration  is  aided  by  a  counter-clockwise  current  which 
carries  the  bears  west  and  south  to  summering  areas  in  the  fjords  and  coasts 
of  Bylot  and  Baffin  Island  in  during  breakup. 

Effective  management  of  this  shared  population  will  require  some  sort  of 
cooperative  agreement  between  Canada  and  Greenland  on  how  the  sustained 
yield  should  be  shared.  Current  estimates  suggest  a  harvest  of  more  than 
too  polar  bears  per  year  from  this  papulation.  The  movement  data  suggests 
that  previous  estimates  of  population  numbers  be  viewed  with  caution 
because  the  mark-recapture  effort  was  mainly  restricted  to  coastal  areas  in 
Canada  during  spring.  This  study  will  be  extended  to  include  an  inventory  of 
this  stock  when  the  telemetry  phase  has  been  completed. 


THE  EFFECT  OF  DISTURBANCE  ON  HARBOR  SEAL  HAUL  OUT  IN 
BOLINAS  LAGOON,  CALIFORNIA 
Swift,  R.  and  Morgan,  L. 

The  Marine  Mamnial  Center,  Marin  Headlands,  GGNRA,  Sausalito,  CA 
94965 


This  study  looked  at  the  types  and  effects  of  human  disturbances  upon 
harbor  seals  hauled  out  at  Bolinas  Lagoon,  California.  This  area  is  subject 
to  a  large  amount  of  recreational  activity,  including  boating,  fishing  and 
hiking.  Disturbances  and  seal  responses  were  recorded  during  daylight 
hours  on  weekends  in  autumn  1992.  This  study  found  the  most  common 
disnirbance  was  small  non-power  boats  such  as  canoes  and  kayaks  (56%), 
followed  by  power  boats  (16%),  hikers  and  dogs  (13%),  unidentified 
(12%),  and  road  noise  (3%).  Power  boats  elicited  the  greatest  flushing  rate 
response  (73%),  followed  by  non-power  boats  (68%),  and  humans  and 
dogs  (33%).  The  distance  of  the  disturbance  to  the  s^  haul  out  showed 
that  68%  of  the  events  which  led  to  seals  flushing  were  within  100  meters, 
while  13%  were  between  100-2(X)  meters,  and  19%  at  distances  greater  than 
200  meters.  The  documentation  of  seal  response  to  human  distuAance  in 
Bolinas  Lagoon  could  be  applied  to  the  development  of  conservation  and 
management  plans  for  other  seal  haul  outs  in  areas  subject  to  high 
recreational  use. 


POPULATION  VIABILITY  ANALYSIS  OF  A  MODEL  BASED  ON  STELLER  SEA 
LIONS 

Taylor,  B.L.  and  York,  A. 

Southwest  Fisheries  Science  Center,  P.O.  Box  271,  La  Jolla,  CA  92038-0271  and 
National  Marine  Mammal  Laboratory,  7600  Sand  Point  Way  N.E.  Bldg.  4,  Seattle  WA 
9811S 


Populaion  viability  analysis  (PVA)  assesses  the  probability  of  extinction  in  a  given 
time  period.  PVA  is  proposed  as  criteria  to  classify  species  according  to  extinction 
risk.  To  investigate  the  precision  and  bias  in  PVA  and  to  assess  the  two  classification 
schemes  proposed  for  the  lUCN  red  data  book,  a  model  was  created  based  on  the 
recovery  plan  for  Steller  sea  lions.  30  simulations  were  run  of  the  model  which 
incorporated  demographic  and  environmental  stochasiicity.  These  simulations  generate 
the  true  distribution  of  extinction  times.  Data  of  the  quantity  and  quality  actually 
available  for  the  species  was  sampled  from  the  simulations.  A  PVA,  where  parameters 
had  to  be  estimated,  was  then  performed  on  each  sample  data  set.  The  PVA 
simulations  generate  the  estimated  distribution  of  extinction  times.  Growth  rates  were 
positively  biased  resulting  in  percent  extinct  in  100  years  ranging  from  12  to  89% 
(mean  =  50%)  estimated  from  ^e  PVA  compared  to  64  to  82%  (mean  *  76%)  from  the 
model.  The  Mace  &  Lande  classification  scheme  placed  28  PVA  simulations  as 
endangered  and  2  as  vulnerable  all  based  on  PVA  while  the  lUCN  scheme  placed  all 
30  as  endangered  all  based  on  estimated  trends  in  abundance. 


OCCURRENCE,  DISTRIBUTION  AND  PREDATION  BEHAVIOR  OF 
KILLER  WHALES  iORCINUS  ORCA)  IN  MONTEREY  BAY, 
CALIFORNIA 

Ternullo,  R.L.'.  Black,  N.A.^.  Baldridge,  A.^,  and  Shearwater,  D."^ 

'1013  Hillside.  Pacific  Grove,  CA  93950.  ^oss  Landing  Marine 
Laboratories.  P.O.  Box  52001,  Pacific  Grove,  CA  93950,  ^Hopkins  Marine 
Station,  Pacific  Grove,  CA  93950.  ■*P.O.  Box  1445,  Soquel,  CA  95073 


Killer  whale  {Orcinus  orca)  sightings  (n=409)  were  collected  since  1913  in 
Monterey  Bay,  California.  Consistent  and  detailed  records  during  1984 
tol992  (n=:243)  were  analyzed  to  determine  whale  occurrence  patterns, 
distribution,  and  behavior.  The  study  area  ( 1060  km^)  was  divided  into  4  km^ 
grids  for  analysis.  Sightings  were  concentrated  nearshore  (67%  in  less  than 
200  m),  close  to  the  shelfbreak  (54%  within  -2  to  +2  km),  and  in  high  relief 
grids  (62%).  Whales  were  sighted  in  all  months,  but  were  more  abundant 
from  September  through  May  (2.9±2.2  sightings/mo.)  with  fewer  sightings 
from  June  through  August  (0.8±0.9  sightings/mo).  An  average  of  27.4±9.7 
pods  were  observed  per  year,  with  a  mean  group  size  of  4.8^.I  (max=60). 
Adult  males  were  0.4±0.2  of  all  individuals.  Killer  whales  attacked  gray 
whales  (n=29),  blue  whale  (n=l),  Dali's  porpoise  (n=l),  California  sea  lions 
(n=14),  harbor  seals  (n=2),  N.  elephant  seals  (n=2),  blue  shark  (n=l),  and 
rhinoceros  auklets  (n=l).  Killer  whales  were  observed  either  in  association 
with  or  pursuing  fin  whales.  Pacific  white-sided  and  Risso's  dolphins. 
Narratives  describing  pursuits,  attacks,  and  consumption  along  with  hunting 
strategy  for  several  of  these  prey  items  are  presented. 
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LOW-FREQUENCY  HEARING  IN  A  PACIFIC  WHITE-SIDED 
DOLPHIN 

Thomas,  J.  A.,  Ramirez,  K.  T.,  Tremel,  D.  P.,  Dye, 
G.  S.,  and  Dale,  D.  L. 

Office  of  Aquatic  Studies,  Western  Illinois 
University,  Macomb,  IL  61455  and  John  G.  Shedd 
Aquarium,  Chicago,  IL  60605 

There  is  concern  that  wild  cetaceans  may  be 
adversely  effected  by  human-generated  noise  in  the 
world's  oceans.  Noise  from  commercial  or  military 
vessels,  oil/gas  production  and  transport  are  of 
particular  concern  because  of  their  low  frequency 
content  and  high  amplitudes.  Hearing  in  a  variety 
of  cetaceans  has  been  examined,  but  usually  not  at 
low  frequencies.  An  adult  female.  Pacific  White- 
Sided  Dolphin  fLaaenorhvnchus  obliauidens)  housed 
at  the  Shedd  Aquarium  has  been  trained  for 
broadband  audiometric  testing,  with  emphasis  on ^ 
frequencies  below  2  kHz.  The  dolphin  stations  in 
an  underwater  hoop  about  4  meters  from  an 
underwater  transducer.  The  dolphin  reports 
hearing  a  2-second  test  tone  using  a  go/no-go 
response.  Care  is  taken  to  measure  ambient 
background  sound  pressure  levels  prior  to  each 
test  session  so  that  any  changes  in  response  level 
by  the  dolphin  can  be  interpreted.  From  these 
data,  a  hearing  response  curve  plotted  against 
background  level  and  critical  ratios  can  be 
calculated. 


CfflffARATIVE  ACTIVITY  AND  MOVHIENT  PATTERNS  OF  HARBOUR  AND 
GREY  SEALS  TSm  ME  DORNOCH  FIRTH,  N.E.  SCOTLAND. 

Thompson,  P.M.(1),  McConnell,  B.J.(2),  Hunter,  C.J.(2), 

Wood,  D.(1),  lollit,  D.J.(1). 

(1).  University  of  Aberdeen,  Dept,  of  Zoology,  Lighthouse 
Field  Station,  Cromarty,  IV11  8YJ,  UK.  (2).  NERC  Sea  Mammal 
Research  Unit,  Hadingley  Rd,  Cambridge,  CB3  OET,  IK. 

Grey  and  harbour  seals  are  sympatric  throughout  much  of 
their  range  but  little  is  known  of  the  extent  of  overlap  in 
the  two  species'  foraging  areas  and  feeding  behaviours. 

We  compared  the  activity  and  movements  of  both  species  in 
the  Dornoch  Firth,  KE  Scotland.  Activity  patterns  and  at-sea 
locations  were  recorded  using  both  VHF  and  satellite-link 
telemetry.  Regular  haul-out  counts  provided  data  on 
terrestrial  distribution  and  abundance. 

Harbour  seals  were  present  at  local  haul-out  sites 
throughout  the  year.  Foraging  areas  of  many  of  the  21  VHF- 
tagged  harbour  seals  overlapped  considerably  and  were  all 
within  60km  of  haul-out  sites.  In  contrast,  grey  seals  were 
abundant  only  in  the  non-breeding  season.  During  this  period 
4  of  the  5  tagged  grey  seals  exhibited  extensive  movements 
(>125km)  to  other  breeding  areas,  although  one  also  used  the 
foraging  areas  frequented  by  local  harbour  seals. 

These  data  suggest  that  these  harbour  seals  forage  around 
their  breeding  sites  throughout  the  year.  Grey  seal  feeding 
movements  appear  to  be  more  extensive,  leading  to  spatial 
overlap  between  grey  seals  from  different  breeding  areas. 


REPRODUCTIVE  BEHAVIOURAL  TACTICS  OF  MALE  GREY 

SEALS  BREEDING  ON  LANDFAST  ICE 
Tinker,  T.^'\  Kovacs,  and  Hammill,  M.O.^* 

(1)  Dept,  of  Biology,  University  of  Waterloo,  Waterloo,  Ontario,  N2L 
3G1  and  (2)  LM.L.,  C.P.  1000,  Mont-Joli,  Quebec,  G5H  3Z4 

The  behaviour  of  male  grey  seals  (HaUchoerus  grypus)  breeding  on 
land&st  ice  at  Amet  Island,  Nova  Scotia,  was  studied  during  January  1992 
and  1993.  Scan  sampling  and  ad-libitum  observation  techniques  were 
used  to  record  behaviour.  Serial  mass  raxjrds  were  also  collated  for 
males,  to  provide  data  on  energy  expenditure.  The  degree  of  polygyny, 
measured  as  the  ratio  of  females  to  rqjroductively  active  males,  was 
lower  than  the  estimates  of  the  d^ree  of  polygyny  that  have  calculated  for 
land-brewing  grey  seal  colonies  in  the  eastern  Atlantic,  but  similar  to 
Sable  Island  in  the  western  Atlantic.  The  average  time  budget  of  the  ice- 
br^ing  males  was  comjKuable  to  that  of  land-breeding  males.  However, 
there  was  much  variation  in  behaviour  among  individual  males,  panally  in 
response  to  differences  in  ice-topography  and  female  behaviour,  and  male 
time  budgets  also  showed  changes  over  the  season.  Rqjroductive  effort 
(measured  as  the  estimatei  percent  of  body  mass  lost  over  the  season)  and 
success  in  agonistic  interactions  with  other  males  were  both  relatW  to 
male  reproductive  success. 


COMPARISON  OF  DIVE  BEHAVIOUR  AND  CARDIAC  RESPONSES  OF 
FREE  RANGING  HARBOUR  AND  GREY  SEALS. 

THOMPSON,  D.  &  FEDAK,  M.A.,  Sea  Mammal  Research  Unit,  NERC, 
Madingley  Road,  Cambridge  UK  CBS  OET 

We  used  acoustic  and  VHF  telemetry  to  examine  interactions  between 
natural  diving  behaviour  ahd  physiology  in  grey  (Halichoerus  grypus)  and 
harbour  seals  (Phoca  vitutina).  We  monitored  dive  depth,  swim  speed  and 
heart  rate  (HR)  as  seals  travelled,  foraged  and  rested. 

The  tracked  animals  of  both  species  were  apparently  benthic  foragers. 
Harbour  seal  foraging  and  travelting  dives  were  short  (mean-3.34min; 
sd=1,90;max=13.9)  and  seals  swam  at  0.75-2  m.s"'  throughout.  Swim 
spaed  was  not  related  to  dive  duration.  Grey  seal  dives  were  also  gcncraliy 
short  (mean  4.2Smiin.,sd.3.7)  and  active,  but  6%  exceeded  10  mins.  Swim 
speed  decreased  as  a  function  of  dive  duration,  in  long  dives  grey  seals 
generally  restrict  swimming  to  ascent/descent. 

HR  fell  as  the  seals  dived  and  bradycardia  was  maintained  throughout 
all  dives  in  both  species.  Diving  HR  declined  as  a  function  of  dive  duration 
in  both  species  but  the  rate  of  decline  was  greater  in  gray  seals.  HR  tell  to 
very  low  levels  (<4  bpm)  in  long,  inactive  dives. 

Harbour  seals  were  studied  during  the  breeding  season  and  early  stages 
of  moult.  The  lack  of  long  dives  and  extreme  dive  responses  may  be 
indicative  of  a  ganerally  heightened  metabolism  at  that  time.  The  reduced 
swimming  activity  in  long  dives  by  grey  seals  could  indicate  that  extreme 
bradycardia  may  inhibit  swimming  activity.  We  suggest  that  observed 
differences  in  physiological  dive  responses  between  species  may  be 
largely  explained  by  accounting  for  differences  in  behaviour  and/or 
physiological  state. 


PHYSIOLOGICAL  RESPONSES  OF  NORTHERN  ELEPHANT  SEAL  PUPS 
DURING  VOLUNTARY  DIVING  IN  THE  LABORATORY 
Thorson,  P.H. 

Department  of  Biology  and  Institute  of  Marine  Science,  UnivMsity  of  California. 
Santa  Cruz,  CA  95064  and  Hubbs-Sea  World  Research  Institute,  1700  S.  Shores: 
Rd.  San  Diego,  CA  92109 

1  studied  the  diving  physiology  of  12  fasting  northern  elephant  seal  pups, 
Mirowiga  angustirostris,  during  voluntary  dives  in  the  laboratory  by  measuring 
their  rates  of  oxygen  consumption  (VO2)  with  an  open-circuit  respirometry  system. 
1  measured  heart  rmes  of  six  pups  visually  and  with  telemetry.  Blood  samples 
were  collected  from  six  pups  using  a  catheter  placed  in  the  extradural  vein  and 
then  analyzed  for  hematocrit  (Hct),  hemoglobin  concentration  (Hb)  and  lactic  acid 
concentration  (LA).  Older  pups  (3-4  months  old)  exhibited  more  pronounced 
physiological  responses  to  diving  than  younger  pups  (<3.0  months  old)  Including 
increased  dive  durations,  Hct  and  Hb,  and  lower  VO2  and  heart  rate.  For  all 
animals  studied,  VO2  declined  as  age  (r  ^  “  .67),  dive  duration  (r  ^  =  .76)  and 
percentage  of  time  spent  underwater  (r  ^  .66)  increased.  Heart  rate  declined  as 

dive  duration  (r  ^  -  .72)  increased  and  VO2  (r  ^  =  .62)  decreased.  Hct  and  Hb, 
uid  therefore  oxygen  storage  capacity,  were  elevated  by  25%  over  resting  levels 
during  bouts  of  serial  diving,  whereas  LA  remained  unchanged.  The  trtmsient 
changes  in  blood  oxygen  capacity,  heart  rate  and  VO2  allow  elephant  s^I  pups 
to  maintain  aerobic  metabolism  during  diving.  This  prevents  the  production  of 
lactic  acid  that  would  otherwise  increase  the  time  necessary  to  recover  from  a  dive 
at  the  surface.  The  development  of  these  physiological  responses  to  diving  are 
important  in  preparing  pups  for  the  first  foraging  trip  to  sea. 


ACOMPARISON  OF  ECXsS  TAKEN  FROM  SELECTEDCET/ICEANS 
Todd,  S.  K.1,  Meijier,  F.  L.2,  Lien,  J.',  and  Brermen,  K.3 
(1)  Whale  Research  Group,  Memorial  University,  St.  John's, 
Ntid.,  Canada.  A1B  3X9:  (2)  Imeruniverslty  Cardiology 
Institute,  P.O.  Box  19258,  3501  DG  Utrecht.  Netherlands: 

(3)  Medtronics  Inc.,  7000  Central  Av«  N.E..  Minneapolis,  MN, 
555432-3576. 


Few  studies  have  examined  the  electro-cardiogram  (ECG)  of 
cetaceans.  This  paper  reviews  data  collected  by  a  new 
electrocardiographic  recorder  and  electrode  system  developed  for 
cetaceans.  Results  are  presented  for  three  species  -  three  fishing 
gear  entrapped  and  one  stranded  humpback  whale  (Magapura 
novaangliae).  a  stranded  blue  whale  {Balaenoptera  musculus), 
and  a  restrained  wild  harbour  porpoise  (Phocoena  phoooana).  For 
ail  speciw  studied  PQRST  complexes  can  be  generally  ktentMed 
within  the  ECG  waveform.  Heart  rates  measured  (using  peak  to 
peak  R  wave  intervals)  vary  from  12  •  40  bpm  in  the  mysticete 
recordings,  to  a  mean  rate  of  approximately  170  bpm  for  the 
odoniocete.  In  one  instance  -  the  humpback  -  measured  heart  rata 
was  highly  variable  and  appeared  to  correlate  with  dive 
sequences,  suggesting  the  presence  of  a  diving  reflex,  a 
phenomenon  previously  unreporled  in  mysticetes.  The  use  of 
heart  rate  as  a  behavioural  measure  in  cetaceans  is  discussed 
with  referetKe  to  the  above  results. 
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BETWEEN-TEAR  AND  SEASONAL  VARIATIONS  IN  HARBOUR  SEAL  DIET 
COMPOSITION  IN  THE  MORAY  FIRTH,  N.E.  SCOTLAND. 

Tollit,  D.J.  and  Thompson,  F.M. 

Department  of  Zoology,  University  of  Aberdeen,  Lighthouse 
Field  Station,  Cromarty,  Ross-shire,  IV11  8YJ,  U.K. 


In  order  to  assess  the  impact  of  seals  upon  their  prey 
stocks,  it  is  important  to  understand  the  extent  of 
variations  in  diet  composition.  Seasonal  and  regional 
variations  have  been  well  documented,  but  few  studies  have 
investigated  lAether  these  variations  remain  consistent 
between  years.  This  study  aimed  to  assess  the  extent  of 
annual  and  seasonal  variations  in  the  diet  composition  of 
harbour  seals  Phoca  vitulina. 

1061  faecal  samples  were  collected  at  haul-out  sites 
during  both  winter  and  sumer  months  between  1989-1992, 
Analyses  of  otoliths  and  cephalopod  beaks  were  used  to 
derive  estimates  of  the  importance  of  each  prey  species, 
expressed  as  a  percentage  of  the  total  weight  ingested. 

Over  the  study  period  the  importance  of  sandeels 
decreased.  Complimentary  increases  were  seen  in  the 
importance  of  the  octopus  Eledone  eirrhosa  in  suanec,  and 
gadoids  in  winter.  In  contrast  to  previous  winters, 
clupeoids  were  poorly  represented  in  the  diet.  Both  the 
annual  and  seasonal  variations  in  diet  appear  to  be  related 
to  variations  in  prey  stock  abundance  and  distribution. 

These  results  indicate  that  extrapolation  of  dietary 
information  from  a  single  year  or  season  is  unlikely  to 
reflect  the  full  extent  of  seal  prey  interactions. 


bHOTOIDENTIFICATION  AS  A  TOOL  FOR  THF  STUDY  AND  CONSERVATION 
OF  FRESH  WATER  DOLPHINS  IN  COLOMBIA 
Trujillo,  F.»;  BeltrAn,  S."»  and  Kendall.  S.«« 

Untversidad  Jorge  Tadeo  Lozano,  Bogota  Colombia,  AA.  13001 
Fundaci6n  Omacha,  Bogota  Colombia,  Cr.  5  »  5-50  of  406 

Photoidentiftcation  has  been  used  In  the  Colombian  Amazon  and  Orinoco  regions  tc 
[identify  Sd  dolphlns  by  notches,  pigmentation  patterns  and  malformations.  In  the 
Amazon  30  Inia  oeoffrensis  and  34Sotalla  fluviatllls  have  been  Identified  over  two 
years,  while  20  i  o.  humpoltiana  have  been  Identified  In  the  River  Arauca  since 
November  1992. 

Identified  Individuals  accounted  for  an  estimated  71. 4S  of  the  pooulatlon  of  J.iL 
humpoltiana  along  55  kilometres  of  the  Arauca  river,  suggesting  that  this  technigue 
can  be  used  as  an  Index  to  estimate  abundance. 

Using  photoldentificatlon  it  was  possible  to  establish  that  6  I.  oeoffrenslsmannen 
|3va."al1  colour  take  from  grey  to  pink  as  their  physical  activity  increased. 

Long  distance  movements  over  a  short  time  have  also  been  registred:  a  female 
Botalla  with  her  calf  swam  about  30  kilometres  from  a  lake  in  the  Colombian 
Amazon  to  Penjvlan  tributary  In  leas  then  24  hours.  A  female  i  oeoffrensis  swam 
over  50  kilometres  along  the  Arauca  river  In  less  then  30  hours.  Photoldentificatlon, 
has  allowed  us  to  begin  the  study  of  habitat  use  by  known  individuals  and  to  pinpoint 
'eedfng,  mating  and  nursery  areas.  In  zones  used  for  reproductive  activities  In  the 
Arauca  river  we  have  been  able  to  describe  mating  behavior,  in  particular  for  two 
nale  I  oeoffrensis  with  malformations  of  the  snout.  Each  male  was  seen  mating 
with  several  female. 

Finally,  we  have  found  that  photoldentificatlon  not  only  provides  biological 
information  but  can  be  used  to  design  conservation  strategies,  concentrating  on 
priorltary  zones.  As  members  of  local  communities  learn  to  recoyilze  photographed 
Individuals,  we  hope  this  will  encourage  the  protection  of  dolphins 


MATE  CHOICE  IN  GREY  SEALS  AT  NORTH  RONA? 

'Twiss ,  S.D.,  'Pomeroy,  P.P.,  &  ^Amos ,  W, 

'Sea  Mammal  Research  Unit,  NERC,  High  Cross,  Madingley  Rd. 
Cambridge  UK.  ^Dept .  of  Genetics,  Cambridge,  UK. 


Grey  seals  show  no  overt  signs  of  active  mate  choice  on 
breeding  rookeries.  We  examined  dispersion  and  return 
patterns  of  individually  identified  male  (n=38)  and  female 
(n=85)  breeding  grey  seals  with  reference  to  relatedness  of 
pups  produced  in  3  consecutive  breeding  seasons  on  the  island 
of  N.  Rona,  Scotland. 

Dispersion  patterns  of  breeding  females  are  consistent  and 
predictable  from  year  to  year.  Male  distribution  within  the 
colony  is  determined  mainly  by  the  distribution  of  females. 
Individuals  of  both  sexes  display  fidelity  to  previous 
breeding  sites;  median  distance  between  pupping  sites  of 
individual  females  in  successive  years  was  55m,  and  53m  in 
males.  Concurrent  site  fidelity  in  both  sexes  in  different 
years  may  produce  full  sibling  offspring  if  the  same  pairs 
mate  successfully. 

He  estimate  the  probability  of  male  and  female  pairs 
returning  to  the  same  site  at  the  same  time  in  successive 
years  as  0.16-0.20,  or  16-20%  full  sibs  if  previous  pairs  mate 
successfully.  However,  DNA  fingerprinting  and  microsatellite 
analysis  indicate  that  30%  of  pups  tested  are  full  sibs.  This 
disparity  could  be  a  result  of  mate  choice,  probably  by 
negative  selection,  as  we  have  cases  of  full  sibs  from  females 
which  were  not  faithful  to  their  previous  pupping  sites. 


MOVEMENTS,  DAILY  ACTIVITY  PATTERNS,  DIVE  BEHAVIORS, 
AND  FOOD  HABITS  OF  HARBOR  SEALS  fPHOCA  VITULINA 
RTCHARDSn  IN  SAN  FRANCISCO  BAY,  CALIFORNIA,  U.S.A. 
Torok,  M.L.  and  Harvey,  J.T. 

Moss  Landing  Marine  Laboratories,  Moss  Landing,  California  93039, 
U.S.A, 

Thirty-nine  harbor  seals  (12  males,  27  females)  were  captured  from 
February  1990  to  February  1992  in  South  San  Francisco  Bay,  California. 
Head-mounted  radio  transmitters  were  attached  to  study  movements,  daily 
activity  patterns,  dive  behaviors,  and  food  habits.  Radio-tagged  seals  used 
a  mean  2  haul-out  sites  (SE  =  0.2,  range  1-7).  Nine  seals  moved  to  the 
outer  California  coast  at  least  once,  ranging  north  to  Pt  Reyes  Headlands 
and  south  to  Pillar  Point  Harbor  seal  movements  were  within  the  entire 
length  of  the  bay  from  Alviso  Slough  to  Corte  Madera  Marsh.  Seals  spent 
a  significantly  greater  proportion  of  time  diving  at  night  compared  to  day, 
and  hauled-out  more  during  day  than  night  (Q  =  4.3,  p  <  0.001;  Q  =  4.5, 
p  <  0.001,  respectively).  The  proportion  of  time  spent  diving  and  hauled- 
out  was  unrelated  to  tidal  height,  harbor  seal  age  or  sex,  or  time  of  year. 
Mean  dive  times  were  0.5  (SD  =  0.3)  to  3.3  (SD  =  1.3)  min.  Fourteen 
species  of  fish,  and  1  species  of  cephalopod  were  identified  from  215  fecal 
samples  collected  in  San  Francisco  and  San  Pablo  Bays.  Of  these  species, 
5  constituted  >  93%  of  the  estimated  dietary  mass.  An  introduced  species, 
yellowfin  goby  fAcanthognhiii.s  flavimanu.st.  constituted  >  54%  of  the 
total  number  of  prey  items  found. 


MOTHER  -  PUP  INTERACTIONS  OF  HARBOR  SEALS  NEAR  MONTEREY  BAY, 

CALIFORNIA  DURING  1992 
Trumbla,  S.J. 

Moss  landing  Marins  Labaratar iis 
Moss  Landing,  CA  930S9 

Dial  absarvMions  wars  canduetad  during  tha  1991 -1992  pupping  sawn  at  South 
Farahall  Bwh,  Montaray  Bay  Cal  ifarnia  to  axanins  duraticn  and  frugusncy  of 
suckling  aassiom  during  lactatioa 

Maximum  counts  of  mothar-pup  pairs,  Iona  pupa,  and  total  animals  actompaniad 
continuous  scan  sampling  of  suckling  swions.  Suck  I  ingswion  duration,  suckling 
f  raqusncy,  and  dal  ly  duration  of  aucki  ing  saasions  wars  calculatod  far  diurnal  aid 
nocturnal  hours. 'Maan  numbsr  of  pups  inerataad  and  fsmala  numbara  dacroaaad  at 
night,  prssumably  fomalas  wars  faading  at  aaa.  During  1 84  houra  of  contlnuoua  scan 
sampling  636  su^  I  ing  saasions  wars  obssrvad.  No  statistioal  difforonoa  oiaa  found 
botwoan  diurnal  (x«  296.83  a,  SE  *  233.1 3  a)  and  nocturnal  hourly  duration 
(x>  309.16  0,  SE  •  216.24  a)  of  suckling  durations  (t  •  0.472,  p>0.06).  Maan 
froquoncy  of  auck  I  ing  soaaiore  vias  aiffiif  icantly  groator  far  diurnal  porioda  ( 0.51 
h*’ .  SE«0.28‘’ )  comparad  with  nocturnal  porioda  (0.23  h*' .  SE«0.1 9"’ ; 
ZV3.35.  p<0.05).  Ovorsll  suckling awion froquonqnsaa  0.37h~^  odiila daily 
sucklingduration  was  0.74  h/  24  h. 

Tho  lactation  behavior  oxhibltod  was  similar  to  otariids.Ballofo  that  harbor  osal 
pups  must  ramain  in  doss  proximity  to  famaiss  during  lactation  may  bo  an  artifact 
of  prsvious  aampl  ing  solely  dur  ing  dqrl  i^t  hours. 


RECENT  STRANDINGS  OF  SPERM  WHALES  IN  THE  GULF  OF  CAUFORNIA, 
MEXICO. 

UibAn-R.,  J.,*  Enriquez-P.,  L.,*  Aurloles-G.,  D.,“  Jaramillo-L,  A.,*  Salinas-V.,  J.C.,* 
Valles  J.,  R.,‘  and  Croll,  D.~* 

*Llnlvei5ldad  Autdnoma  de  Baja  California  Sur.  Tacultad  de  Clencias,  UNAM. 
***School  for  Field  Studies.  Ap.  Postal  19-B.  La  Paz,  B.C.S.,  23081  MAxico. 


The  soulhwest  cost  of  the  Gulf  of  California  Is  the  region  of  MAxico  where  most 
cetacean  strandings  have  been  recorded. 

The  spenn  whales,  Physeter  macnxephalus,  are  regular  visitants  of  the  Gulf  of 
California.  Here  we  report  two  single  and  one  mass  strandings  from  the  southeast 
cost  of  the  Gulf  of  California  during  the  last  two  years.  1)  On  February,  1902,  a 
carcass  of  a  8.5  m  young  animal  was  found  at  the  beach  of  Los  Fralles.  2)  On 
January  23, 1903,  a  16.0  m  male  of  38-43  years  old  was  sighted  alive  but  apparently 
unhealthy  In  Ihe  Bay  of  Plchllingue,  and  two  days  later.  It  was  found  dead  at  the 
beach  of  El  Mogote  in  La  Paz  Bay.  3)  From  June  4,  to  July  11. 1993,  a  pod  of  18 
sperm  whales  was  sighted  in  Ihe  southern  and  shallower  area  of  La  Paz  Bay,  The 
animals  apparently  were  healthy,  but  for  some  unknown  reason  they  did  not  leave 
the  area.  On  July  11  they  appear  stranded  on  the  banks  near  the  water  front  of  La 
Paz,  City.  The  pod  was  composed  for  9  females  (811  m)  three  young  males  (811 
m)  and  sbr  animals  of  unknown  gender  (811  m).  There  were  no  calves  or  bulls. 
After  two  days  of  effort  for  to  rescue  them,  three  animals  dead  (two  10.75  m.  males, 
and  a  10.0  m  female),  and  the  others  apparently  left  the  bay  of  la  Paz. 

These  strandings  represent  the  4th  and  5th  single  strandings  and  the  6th  mass 
stranding  of  sperm  whales  In  the  Gulf  of  California. 

A  summary  of  Sperm  whale  strandings  and  sightings  recorded  within  the  Gulf  of 
California  Is  provided  with  comments  on  the  higher  frequency  of  sightings  of  this 
species  during  the  last  two  yearn. 
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SEASONALITY  OF  REPRODUCTION  IN  BOTTLENOSE  DOLPHINS 

Urian,  K.W.i,  Walls,  R.S.^  Read,  A.J.^,  Duffield,  D.A.*,  & 

Shell  D.D.^ 

^Chicago  Zoological  Society,  c/o  Mote  Marine  Laboratory,  1600 
Thompson  Parkway,  Sarasota,  FL  34236  ^Woods  Hole  Oceanographic 
Institution,  Woods  Hole,  MA  02543  and  ^Department  of  Biology, 
Portland  State  University,  Portland,  OR  97201 

We  examined  the  seasonality  of  reproduction  in  captive 
and  wild  bottlenose  dolphins,  Tursiops  truncacus .  Information 
was  requested  on  the  birth  dates  of  calves,  origin  of  breeding 
females  and  facility  conditions  from  27  captive  breeding 
colonies,  ranging  in  latitude  from  21*30'  N  to  61*30*  N.  We 
received  responses  from  19  facilities,  describing  146  captive 
l^^tths  to  79  females.  These  detailed  responses,  supplemented 
with  data  from  317  animals  in  the  Tursiops  Census  Database, 
were  used  to  determine  if  there  is  a  relationship  between 
birth  date  and  latitude.  Mean  birth  date  ranged  from  March  15 
to  August  2  in  colonies  with  more  than  5  captive  births.  The 
timing  of  birth  varied  with  latitude;  with  one  exception, 
facilities  at  higher  latitudes  demonstrated  earlier  mean  birth 
dates  (r^  -  0.64)  and  less  variation  in  the  timing  of  birch 
(r*  -  0.33).  Little  information  exists  on  reproductive 

seasonality  of  wild  bottlenose  dolphins,  but  well-studied 
populations  at  similar  latitudes  In  Florida  and  Texas  exhibit 
different  calving  peaks.  Factors  such  as  water  temperature  and 
variation  in  food  base  will  be  Incorporated  into  our  analysis 
to  further  examine  the  genetic  and  environmental  influences  on 
timing  of  birth. 


TOWARD  A  GENERAL  MODEL  OF  SEA  OTTER-SHELLFISHERY  INTERACTIONS 
VanBlaricoffi,  Glenn  R. 

Washington  Cooperative  Fish  and  Wildlife  Research  Unit,  School 
of  Fisheries,  WH-10,  University  of  Washington,  Seattle,  WA 
98195,  USA 

The  conventional  view  of  sea  otter-shellflshery  relations 
is  spatial  incompatibility.  This  view  drives  ongoing 
political  initiatives  to  limit  numbers  or  range  of  sea  otters 
in  US  waters.  Sea  otters  are  efficient  predators  of  several 
prey  species  taken  by  shellf Isherles.  However,  data  gathered 
in  Che  1980s  off  California  indicate  the  overslmpllclty  of  the 
conventional  view.  There  are  several  examples.  Pismo  clam 
nua^ers  have  increased  despite  Che  presence  of  sea  otters  since 
1979.  Local  populations  of  red  abalones  persist  at  high 
density  in  the  presence  of  sea  otters.  Translocated  sea  otters 
have  had  no  effect  to  date  on  shellfish  populations  in  the 
translocation  tone. 

I  propose  a  situation  matrix  of  four  dimensions.  Sea  otter 
population  status  (3  categories),  habitat  quality  (2 
categories),  prey  recruitment  frequency  (2  categories),  and 
prey  refuge  availability  (2  categories)  are  used  to  predict 
effects  of  sea  otters  on  local  shellf isherles.  I  suggest  that 
nearly  two-thirds  of  the  twenty-four  possible  situations  favor 
at  least  Intermittently  productive  shellfish  populations. 
Fishery  and  conservation  Interests  and  regulatory  agencies 
must  assimilate  the  complex  nature  of  sea  otter-shellflshery 
Interactions  In  development  of  management  plans  for  sea  otters. 


PRELIMINARY  STUDY  OF  CONTAMINANT  LEVELS  IN  BLOOD  AND  MILK  OF 
BOTTLENOSE  DOLPHINS  (Tursiops  iruncatus)  ON  THE  WEST  COAST  OF 
FLORIDA 

Vedder.  J.  M.,  Newman,  J,  W.,  Jarnian,  W.  M..  and  ‘Wells.  R.  S. 

Long  Marine  Laboratory,  Inst,  of  Marine  Sciences.  University  of  California.  Santa  Cruz 
•Brookfield  Zoo,  Brookfield  IL  60513 


Organochiorines  (OCs)  such  as  PCBs,  DDT,  and  other  pesticides  are  persistent 
environmental  pollutants  which  have  been  linked  to  mass  strandings  of  Atlantic 
telUenose  dolphins,  reproductive  disorders,  and  induce  vitamin  A  and  thyroid  hormone 
deficiencies  in  mammals.  Previous  studies  involving  stranded  or  netted  animals  have  left 
many  unanswered  questions  due  to  bias  in  sample  collection. 

Since  1970,  the  life  history,  behavior,  and  ranging  patterns  for  a  p^ulation  of 
bottlenose  dolphins  near  Sarasota,  FL,  have  been  studied.  Individuals  from  this 
population  are  sampled  twice  yearly  in  February  and  June,  for  blood,  milk  and  other 
parameters.  This  research  provides  a  unique  opportunity  to  obtain  blood  and  milk 
samples  from  animals  of  which  Ute  natural  and  reproductive  histories  are  known.  The 
objective  of  this  preliminary  study  is  to  first  deiennine  what  the  contaminant  levels  arc 
for  a  healthy  population.  The  mean  levels  of  p,p'  DDE  were  found  to  be  1503  pg/kg  lipid 
in  milk  (n=3),  and  2000  pg/kg  lipid  in  serum  (n=2).  The  mean  sum  (rf  28  PCBs  was 
3100  4g/kg  lipid  in  milk  and  4200  pg/kg  lipid  in  serum.  These  baseline  values  will  serve 
not  only  as  a  means  of  comparison  for  stranded  or  sick  animals,  but  also  as  a  precursor  to 
a  study  of  bioaccumulation  and  transfer  rates  of  OCs.  Seven  matched  plasma  and  milk 
samples  will  be  analyzed  in  the  Fall  of  1993  to  determine  if  a  correlation  exists  between 
contaminant  levels.  If  a  relationship  is  proven  we  can  implement  a  long-term  chemical 
«!Otoxicological  study  to  monitor  tlte  health  of  the  Sarasota  population.  Our  work  will  be 
integrated  with  other  on-going  studies  which  include  basic  blood  chemises,  hormone 
and  vitamin  levels,  immunolog>’.  age  detennination,  metal  analysis  and  metabolism. 


SINGING  AND  ESCORTING:  DO  HUMPBACK  MALES  GET  THEIR  OATS? 
Valsect^i  E.’,  Glockner-Ferrari  D.A.^  and  Ferrari  M.* 

'  Lab.  of  Molecular  Ecology.  Dept,  of  Genetics.  Dowming  Stteel.  Cambridge  CB2  3EH. 
England 

*  Center  for  Whale  Studies,  30  Woodvioc  Comt,  Covington.  Lousiana,  USA 

Recent  progress  in  molecidar  biology  has  uncovered  several  powerful  new  genetic 
tools  to  investigate  for  pt^lation  structme.  Microsatellit^  are  highly  polymorphic 
genetic  mmkm^  useful  for  characterizing  individuals  within  a  population  and,  when  a 
sufficient  number  of  loci  are  screed,  to  assign  paternity. 

To  investigate  the  soci^  orgmiization  of  humpback  whal^  {Megaptera  novaemglkte) 
in  Ibwaiim)  wat^  13  micros^eUite  lod  were  cloned.  In  the  last  five  breeding  seasons 
over  500  sloughed  skin  samples  have  been  collected  of  which  150  have  so  far  been 
typed  for  9  loci.  Sampled  animals  include  adult  fonales,  calves,  males  and  a  few 
subadults.  The  males  were  smgers,  escorts,  or  challengers.  Samples  were  also  obtained 
from  members  of  m:tive  ^oups,  diought  to  be  males  competing  fm*  access  to  a  female. 

Preliminary  results  Show  a  high  degree  of  genetic  bmnogeneity  amtxig  the  mother- 
calf  pairs.  Inmrestingly,  imhviduals  cturying  nue  alleles  are  mv^iably  adult  males. 
Since  males  and  females  s^ipear  genetically  <Merent,  our  rmult  suggest  that  they  come 
frmn  difrerent  breedmg  stocks.  Howeva-,  since  calvm  ^lare  none  of  Uiese  rare  alleles, 
the  males  we  have  sampted  t^pear  not  to  be  representative  of  the  caves'  fathers. 

Karh  of  ^  Dcw  loci  was  t^ted  on  other  25  cetaceans,  from  9  families.  93%  produced 
PCR  pitMhicts  of  which  g  1 .4%  pcdymorphic. 


LEGISLATIVE  MEASUf^S  FAIL  TO  PROTECT  SMALL  CETACEANS  IN  PERU 
Van  WMnbeek,  K..  AMaro,  J.,  Bello,  R.,  Echagemy,  M..  Gateia-Godoe.  A,  Onidn,  K., 
R^«a,  J.C.  and  Van  Braaaam,  M.F. 

Centre  Paniano  da  Eatudioe  Catoidglece.  Aaodacldn  da  Ecdogla  y  ConaervadBn,  caatta 
1536.  Lima  16.  Peru 

To  aiaviate  high  mortality  of  amall  oateeaana  In  the  Peruvian  arUaaoal  fWwy ,  dw  Mtnlalry 
of  Fiahartaa  outtawad  aH  takaa  and  dada  in  oatacaan  maat  ainca  Novambar  1660. 
UNEP/WDCS  oommlaalonad  a  aurvay  In  ordaf  to  aaaaaa  lha  affidanq^  of  thia  ban.  Four 
porta  ware  monborad  ragulaHy  In  the  parted  August  1661-  Juna  1663.  At  Pucuaana,  high 
lavala  of  calchas  paraMed,  howavar  flaharman  buteharad  oataeaana  In  teak  boats,  and 
landed  maat  dandssdnaly.  which  hnpaded  quandficatlan.  At  Anodn,  706  dolphins  and 
porpnisas  ware  landed  in  a  parted  of  64  days.  480  oataeaana  ware  lacontad  in  82  days  at 
CarrDAzuland216ostaoaansin38dayaat1ha  ChteteoteartiMmal  terminal  (axduding  other 
local  wharvas).  Preliminary  asdmatea  of  tefcaa  par  annum  era  2.144  (SE281)far  Carre  And 
and  3,005  (SE  364)  for  Ano6n.  A  minimum  catch  of 2,000  spacknana  p.a.  ia  morefoan  Wady 
at  CMmhote.  At  least  occaafonal  oateoaan  landings  wara  documented  at  12  other  Parevten 
porta.  The  compound  apactea  oompoaUon  waa  46.1%  Laganorttynehua  ebaourua.  %.1% 
Oalphinus  datphis,  11.0%  Phoooatm  apinipinnia  Z6%  Tunbpa  Puneatua,  wtdi  a  fsw 
apadmana  of  other  ipscisi,  eg.  flatesoLytai  ■  aesjtaroabwtaaaA  Sphkm  eaarimaPia.  Moat 
animaia  were  kWad  In  dittt  or  sat  gSnate  or  wara  harpooned.  Landinga  of  Hva  dotphlns  are 
particulariy  parvaaiva  at  Chknbote.  where  oommon  and  botOanuaa  dolphins  typicaly  are 
caught  by  tea  Indusblal  puree  sakia  teat  for  anchoMisa  and  aanftiea, 

Enforoamant  of  tea  ban  la  mostly  hampsrad  by  tea  dVnedty  to  dWerkninate  bateaan  true 
inddantel  and  diraeted  tdls,  by  uWquiteua  sbuchiril  oomipifon  and  poverty.  Pravlndal 
eonsumpdon  of  oateoaan  maat  rematnad  raisdvaty  low,  whia  teara  an  signs  that  tea 
mmilabllty  of  high-prioad  ‘muchama*  (dried  dolphin  msa^  in  Lima  augmanted.  This  skuadon 
does  nothing  to  knprmia  tea  alknantary  kitaka  of  low  kwoma  Peruvians. 


NEW  DATA  ON  THE  BIOLOGY  OF  THE  BOLTTLENOSE  DOLPHIN, 
Tursiops  truncatus,  AND  THE  ATLANTIC  HUMPBACK  DOLPHIN. 
Sousa  teuszii,  fDELPHINIDAE,  CETACEA)  ON  THE  COAST  OF 
MAURITANIA  (WESTERN  AFRICA). 

V^ly,  M.A.  and  Lamarcbe  B. 

C.N.E.R.V.  B.P.  4898  tmd  I.G.E.S.T.  B.P.431 1  Nouakchott  R.I.  Mauritania. 


Between  January  IS^  and  July  993,  individuals  and  schools  of  the 
species  Tursiops  truncatus  arui  Sousa  teuszii  have  been  surveyed  from  the 
mauritanian  beach  between  the  localities  of  Nouakchott  and  Nouamghar  and 
from  traditional  latine  sail  boats  used  by  Imraguen  fishermen  on  the  Parc 
National  du  Banc  d'Arguin  located  on  the  North  of  the  precedent  area. 

Aerial  surveys  with  a  single  engine  airplane  has  been  conducted  for  the 
census  of  populations. 

Strandings  has  been  studied  :  Fresh  body  and  skulls  measurements, 
reproductive  tracts  analysis,  stcunach  contents  and  teeth  collections  have 
been  performed.  Results  are  presented  for  both  species. 

Pboto-ideotificaticm  has  been  made  for  several  individuals  both  species 
and  an  assay  on  the  possible  social  behaviors  tmd  movements  is  expressed. 

8  mm  video  sequences  ^  presented. 

Sightings  md  strandings  are  presented  on  a  detailed  map  and  m  estimation 
of  the  total  population  for  each  coastal  species  is  of  about  50  (fifty)  for 
Sousa  teuszii  and  about  2(X)  (two  hundred)  for  Tursiops  truncatus. 
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TIE  DClHniBCF  TIE  RIVER:  A  HDGRESS  REKKT 

Vidal,  0.,  ftirtado,  LJ^.,  Ojeda,  Z.V.  and  Cendon,  P. 

GaaynBSt  Afio,  484,  Guajoes,  Sonora,  Mexico 

Jn  Ifardi  1993  we  be^  a  study  of  the  populatLon  bioLagy,  ecology  and 
bdfivior  of  doiftoDS  (bufeo  Colorado,  Inia  geoffrensis.  and  tuasd,  Sptdia 
flinrinHUa^  tte  m  12D  km  of  the  Anaaon  River  bcBdaing  ColoiiriH  and 
Iteii,  aid  cm  a  aiaU  porticn  of  the  BcazUian-Perwian  bonier.  Vte  surveyed 
the  "wrin  liver,  several  rivers,  charnels  and  lakes  during  417  hours 

as  of  10  July  (observatioDS  coitlixs  until  Ceoenber).  Of  these,  248 
hours  wae  spent  in  ttirert  ohservatians  of  dolphiiis.  Over  3,CXX)  photographs 
tnve  hog"  tdcai  to  idaidiy  individuals  showing  scars,  nicks  and  particular 
|ttpTTin  (data  axe  being  analiaad) .  Four  inain  areas  of  ouncenU'ation 
tnve  Ym*  anl  about  25  individuals  of  each  qperlps  have  beoi 

og^^^llwrfld  per  area:  (1)  loretoyacu  and  TeunqpotcHEl  Goneo  lake  systaa, 
(2)  Rin  Atacuari,  (3)  Lago  Crfwlln  Ccxha,  and  (4)  Rason  Castilla.  Of  a  total 
of  593  sl0itii«s>  248  were  of  Inia,  191  of  Sotalia,  and  in  154  both  aperies 
were  present.  Teldng  all  and  all  habitats  caflhLned,  the  proporticn 

of  Ima  vs.  firt-nlifl  is  alarwr  1;1.  Most  grotqs  of  Inia  (76ft,  rp774)  and 
firraiia  (76K,  iW64)  Were  found  in  waters  les  than  150  m  fron  the  nearest 
shore;  groiv  sixe  ranged  bptvppn  1  and  6  idividiBls  (8tt  of  all  grains  were 
of  1-2)  for  Inia  and  between  1  and  20  individuals  (7^  wre  of  1~4)  for 
fViTAHA.  Loose  of  ig)  to  23  Lds  and  a  50  were  seen. 

Eighty  three  of  all  groiqs  of  'brtA  and  7S  erf  Srt^liA  were  in  water 

depdfi  of  3-12  m.  Both  «twHab  are  conily  fairi  in  scrcalled  'SizLte"  and 
"black"  waters  but,  onre  often,  in  eras  of  confluence.  Matiog  and  births  erf 
Inia  were  ofaaerved.  lacal  fiAnnem  reports  indicate  that  urknoui  nahezs 
of  dcdphlDS  of  both  sperlfB  are  incLdentally  caught  in  gUlnets. 


THE  IMPACT  OF  HSHING  GEAR  ENTANGLEMENTS  ON  TWO 
SUBSTOCKS  OF  THE  WESTERN  NORTH  ATLANTIC  HUMPBACK 
WHALE,  MEGAPTERA  NOVAEANGUAE 
Volgenau,  L.,  Kraus,  S.D.,  and  Lien,  J. 

National  Oceanic  and  Atmospheric  Administration,  Strategic 
Environmental  Assessments  Division,  N/ORCAl,  1305  East-West 
Highway,  SSMC4, 9th  Fl„  Silver  Spring,  MD  20910  and  New  England 
Aquarium,  Central  Wharf,  Boston,  MA  021 10  and  Ocean  Science 
Centre,  Memorial  University  at  Newfoundland,  St.  Johns. 

Newfoundland,  Canada  A1C5S7 


Increased  use  of  fishing  gear  in  the  marine  environment  can  be 
I  detrimental  to  such  anin^s  as  cetaceans,  particularly  through 
entanglement.  Examination  of  the  impact  of  such  mortality  on  two 
substocks  of  the  western  North  Atlantic  humpback  whale,  Megaptera 
novaeangliae,  indicates  that  when  entanglement  losses  are  added  to 
natural  mortality  estimates  and  subtracted  fiom  birth  rate  estimates,  there 
may  be  an  annual  mortality  as  high  as  5.4  percent  to  the  Newfoundland 
population  and  4.8  percent  to  the  Gulf  of  Maine  population.  We 
conclude  that  more  effective  entanglement  reporting  and  assisting 
systems  are  needed  in  the  Gulf  of  Maine  and  increased  efforts  are  needed 
to  decrease  entanglements,  entanglement  mortalities  and  damages  to 
fishing  gear.  Monitoring  of  the  size  of  humpback  populations  needs  to 
continue  ^ven  their  particular  vulnerability  to  coastal  fishing  and  the 
potential  impacts  of  entanglement  mortality. 


THE  POPULATION  STATUS  OF  THE  NORTHEASTERN  OFFSHORE  SPOTTED 
DOLPHIN  AND  THE  EASTERN  SPINNER  DOLPHIN 
Wade.  P.R. 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA  92093 


Since  1 959,  dolphins  have  been  killed  in  the  tuna  purse-seine  fishery  in  the 
eastern  tropical  Pacific,  with  the  majority  being  either  from  the  northeastern 
stock  of  offshore  spotted  dolphin  {Stenef/a  attenuata)  or  from  the  eastern  stock 
of  spinner  dolphin  {Stenella  hngirostris  orientafis).  The  U.S.  National  Marine 
Fisheries  Service  (NMFS)  recently  proposed  listing  both  stocks  as  depleted 
under  the  U.S.  Marine  Mammal  Protection  Act  (MMPA).  Five  NMFS  research 
vessel  surveys  between  1 986-1 990  provided  data  used  to  calculate  the  current 
abundance  of  each  stock,  resulting  in  estimates  of  730,900  for  the 
northeastern  spotted  and  631,800  for  the  eastern  spinner.  The  population 
status  of  both  stocks  was  assessed  by  back-calculating  initial  population  size 
in  1959  from  those  current  estimates  of  abundance.  The  eastern  spinner 
dolphin  was  estimated  to  be  at  44%  of  its  level  in  1959,  while  the 
northeastern  spotted  dolphin  was  found  to  be  at  22%  of  its  level  in  1 959.  Both 
stocks  were  found  to  be  significantly  below  the  maximum  net  productivity 
level,  indicating  that  they  are  both  depleted  as  defined  by  the  MMPA.  To 
improve  upon  the  back-calculation  technique,  a  new  method  was  developed 
using  Bayesian  statistics  to  simultaneously  estimate  the  rate  of  increase  of  a 
dolphin  population  and  its  initial  population  size,  by  fitting  a  population  model 
to  available  time-series  of  abundance  data.  A  preliminary  analysis  resulted  in 
an  estimated  rate  of  increase  of  less  than  3%  annually  for  the  eastern  spinner 
dolphin,  with  the  current  population  level  estimated  to  be  at  31  %  of  its  initial 
population  size  in  1959.  The  eastern  spinner  dolphin  has  been  formally  listed 
as  depleted  by  the  NMFS,  while  a  final  ruling  on  the  northeastern  offshore 
spotted  dolphin  is  expected  soon. 


MORBILLIVIRUS  INFECTIONS  IN  AQUATIC  MAMMALS 

Visser,  I.K.G.,  vanBressem,  M.F.,  Barrett,  T.  and  Osterhaus , 

A.D.M.E. 

Seal  Rehabilitation  and  Research  Centre,  Hoofdstraat  94A, 
9968  AG  Pieterburen;  National  Institute  of  Public  Health  and 
-Environmental  Protection,  P.O.  Box  1,  3720  BA  Bilthoven; 

University  of  Utrecht,  Veterinary  faculty,  Yalelaan  1,  3508 
TD  Utrecht;  THE  NETHERLANDS 

Infections  with  morbilliviruses  have  caused  heavy  losses 
among  different  populations  of  aquatic  mammals  during  the 
last  5  years.  Two  different  morbilliviruses  were  isolated 
from  disease  outbreaks  among  seals  in  Europe  and  Siberia: 
phocid  distemper  virus-1  (PDV-1)  and  phocid  distemper  virus-2 
(PDV-2)  respectively.  PDV-1  was  characterized  as  a  newly 
identified  morbtllivirus ,  most  related  to  canine  distemper 
virus  (CDV),  whereas  PDV-2  most  probably  is  a  strain  of  CDV. 
Morbilliviruses  were  also  isolated  from  porpoises  -  porpoise 
morbillivirus  (PMV)  -  and  dolphins  -  dolphin  morbillivirus 
(DMV)  -  which  had  stranded  on  the  coasts  of  Europe.  PMV  and 
DMV  proved  to  be  closely  related  to,  but  distinct  from  2 
ruminant  morbilliviruses,  rinderpest  virus  (RPV)  and  peste- 
des‘pecics-ruminancs  virus  (PPRV) .  Serological  surveys 
carried  out  among  pinniped  and  cetacean  species  in  the  seas 
of  Europe  and  North  America  indicated  that  infections  with 
these  newly  discovered  morbilliviruses  or  closely  related 
viruses  commonly  occur  among  aquatic  mammal  species. 


INVESTIGATIONS  ON  THE  IMPACTS  FROM  THE  EXXON  VALDEZ  OIL  SPILL  ON 
HUMPBACK  WHALES  (Megaptera  novaeangliae)  IN  PRINCE  WILLIAM  SOUND 
voftZiegesar,  0.,  and  Miller.  E. 

Nordi  Gulf  Oceanic  Society  P.O.  Box  15244  Homer.  Alaska.  99603  and  Wildlife  And  Visual 
Enterprises  3004  NW  93rd  St  Seattle  WA  961 1 7 


In  1 889. 1 1  million  gallons  of  crude  oil  from  the  Exxon  Valdez  drifted  through  southwestern 
Prince  William  Sound  where  feeding  humpback  whales  aggregate  each  summer.  Photo¬ 
identification  of  individual  whale  flukes  was  used  to  investigate  abundance,  distribution 
patterns  and  annual  calving  rates  dunng  the  summers  of  1989  and  1990.  Results  were 
compared  to  baseline  data  collected  prior  to  the  oil  spill  to  investigate  potential  impacts. 

Comesponding  with  the  increased  survey  effort  after  the  oil  spill,  higher  numbers  of  whales 
were  documented  (ns  35:1988,  59:1969, 66:1990).  Whales  were  not  observed  feeding  directly 
in  oil  however  the  path  of  the  spilt  passed  through  primary  feeding  areas.  Analysis  of  the 
distribution  of  hunpbaeks  within  the  study  area  indicated  reduced  numbers  of  whales  in  lower 
Knight  Island  Passage  during  July  of  1989  when  oil  spill  cleanup  activity  was  high  in  that  area. 
In  addition,  9  (15%)  of  the  vrhales  photo-identified  in  1989,  including  two  of  only  tour  females 
with  calves  seen  that  year,  were  seen  only  at  Hinchinbrook  Entrance  and  never  came  into  the 
Sound.  Five  of  those  whales,  including  one  of  the  females  with  a  calf,  have  been  documented 
feeding  in  Prince  William  Sound  other  years,  and  may  have  avoided  the  area  in  1 989  due  to 
the  oil  spill  or  associated  activities. 

Calving  rates  are  highly  variable  and  it  viras  not  possible  to  distinguish  a  significant  difference 
after  the  spill.  The  annual  calving  rate  in  1 969  (6.3%),  was  below  the  mean  for  other  years. 
(9.5%,  se  =  1.2.  range;3.6-14.6%)  In  1990,  the  annual  calving  rata  (10.6%)  was  above  mean. 

Far  reaching  irrpacts  to  the  ecosystem  in  Prince  William  Sound,  including  impacts  to 
importarrt  hurrpback  prey  species  such  as  pacific  herring,  were  documented  during  the  Exxon 
Valdez  Oil  Spill  Symposium  in  Anchorage  Alaska  1993  .  Sub-lethal  injuries  to  hurrpbacks 
irxtuding  diseases  or  reproductive  failure  resulting  from  inhalation,  or  ingestion  of  oil  or 
chemicals  applied  after  the  spill  will  be  difficult  to  detect. 


A  SURVEY  OF  PCB  LEVELS  IN  PORPOISES  FROM  AROUND  THE  UK  COAST 
Walton, M.J.*,  Lockyer.C.L.*,  Kuiken.T.**  &  Allchin ,C .A.*** 

*  Sea  Mammal  Research  Unit,  Cambridge,  CB3  GET,  U.K.; 

**  Institute  of  Zoology,  London,  NWl  4RY ,  U.K.  ;  ***  MAFF , 
Burnham  on  Crouch,  CMO  8HA,  U.K. ; 

Marine  mammals,  as  top  predators,  are  particularly  at  risk 
from  PCB  contaminants  which  are  thought  to  lower  the  immune 
response  and  have  been  shown  to  cause  reproductive  failure  in 
seals.  Blubber  samples  from  98  porpoises  Phocoena  phoeoena 
obtained  from  both  by-catches  and  strandings  around  the  UK 
coast  were  assayed  for  25  different  PCB  congeners.  The 
effects  of  a  number  of  factors  including  sex,  age, 
geographical  location  and  cause  of  death  on  the  levels  of  the 
PCBs  were  investigated. 

Age  was  determined  by  counting  the  growth  rings  in  teeth. 
The  locations  were  West  Scotland,  East  Scotland  (including 
Shetland),  East  England,  English  Channel  and  the  Irish  Sea. 
Post  mortems  were  performed  on  most  of  the  animals  to 
determine  those  which  died  by  acute  means  (eg  drowning)  and 
those  which  died  by  chronic  means  (eg  starvation,  disease). 

The  levels  of  PCB  found  showed  great  variation  between 
individuals  ranging  from  0.1  to  139.8  mg/kg  lipid  and  males 
tended  to  have  higher  levels  than  females.  The  levels  in 
males,  but  not  females,  also  tended  to  increase  with  age. 
Geographical  differences  were  found  but  no  significant 
differences  related  to  cause  of  death  were  seen.  PCB  congener 
patterns  showed  little  variation  among  individuals,  the  main 
congeners  measured  being  #153,  #138,  #180,  #187  and  #149. 
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WHISTLES  OF  BOTTLENOSE  DOLPHINS:  COMPARISONS 
BETWEEN  POPULATIONS 
Wang*,  D.,  Wtoiig,  B.,  and  Evans,  W.  E. 

Marine  Mammal  Resejurch  Rrogram,  Texais  A&M  University, 

47(K)  Avenue  U,  Galveston,  TX  77551-5923 

♦Oment  address:  Institute  of  Hydrobiology,  The  Chinese  Academy  of 
Sciences,  Wuhan,  Hubei  430072,  P.  R.  China 

BotUenose  dolphin  whistle  structure  was  compared  between  populations, 
by  si^tral  and  statisticaLl  analyses.  Differences  in  whistle  stnK:ture  were 
greater  betwwn  non-adjacent  than  adjacent  areas.  Amnuds  frcmi  adjacent 
areas  may  influence  c^h  others’  whistles  by  mimicry,  knit  may  also  have 
similar  whistles  duc  to  periodic  change  of  individuals  acTOSS  areas.  Whistle 
diff^ences  among  groups  within  and  between  adjacent  areas  were  small. 
Dolphins  in  n<m-adjaceni  areas  presinnably  developed  unique  acoustic 
ch^acteristics  due  to  geographic  isoladon.  This  charact^stic  of  different 
whistle  structures  cotild  potentially  be  used  to  distinguish  between  different 
pq)ulations.  The  frequencies  (rf  the  major  energy  of  dolphin  whistles  were 
higher  than  the  major  frequencies  of  background  noise,  and  a  specific 
acoustical  niche  relative  to  environment  may  be  hyptKhcsizcd. 


HABITAT  UryZATlON  BY  BOTTLENOSE  DOLPHINS  IN  SARASOTA  BAY, 
FLORIDA 

Waples,  D.M.1,  Wells,  R.S.^,  Alien,  B.M.3,  Costa,  D.P.’,  Worthy,  G.A.J.'’ 
^Institute  of  Marine  Scierrces,  U.  of  California,  Santa  Cruz,  CA  95064 
^CNcago  Zodogicai  Society,  c/o  Mote  Marine  Lab,  Sarasota,  FL  34236 
^Dolphin  Biology  Research  Institute,  Sarasota,  FL  34236 
^Marine  Mammal  Research  Progran,  Texas  A&M  U.,  Galveston,  TX  77551 

Sarasou  Bay  is  home  to  a  resident  community  of  approximately  1 00 
bottlerK>se  dolphins  (Tursiops  truncatus).  The  purpose  of  this  project  fs 
to  understand  how  these  dolphins  utilize  different  habitat  types  within 
their  Sarasota  Bay  home  range.  We  identified  6  habitat  types  based  on 
water  depth,  bottom  topography,  and  other  physical  and  biological  factors. 
Point  sample  daU  on  dolphin  activity  and  habitat  utilization  were  collected 
from  1 1  focal  dolphins  during  1  June  to  28  August  1 992  and  1 8  May  to  1 3 
July  1993,  over  a  total  of  405  observation  hours,  involving  1597  3- 
minute  point  samples.  Behavioral  data  were  collected  in  conjunction  with 
doubly-labelled  water  energetics  experiments  involving  the  focal  dolphins. 
Of  7  categories  of  activities  considered,  the  3  primary  activities  we  have 
observed  are  feeding,  travelling,  and  milling.  Chi  square  analysis 
demonstrated  a  significant  differerK:®  in  the  frequerKy  of  activities  in  5  of 
the  6  habitat  types  (P<0.00 1 ).  Feedir>g  was  observed  most  frequently  in 
shallow  water.  The  majority  of  travelling  was  seen  in  channels,  while 
milling  was  predominantly  observed  in  shallow  and  open  bay  waters.  We 
are  continuing  to  refine  our  habitat  definitions  and  are  monitoring 
differences  In  habitat  use  patterns  by  the  focal  dolphins  on  a  seasonal  basts. 
Activity  ^ta  will  be  integrated  with  metabolic  rate  data  to  produce  time- 
energy  budgets. 


MiEASUBEMENT  OF  THE  FLOBIDA  MANATEE  {TRICHECHUS  MANATUS 
LATIROSTRtS)  BLUBBER  TWCKNESS  AT  VARIOUS  BODY  SjTES. 

Ward,  LI. 

Florida  Department  of  Environmental  PrrXectlon,  St.  Petersburg.  FL  33701 

Blubber  thickness  was  mea^^  in  Florida  manatees  to  t^t  the  hypothesis  that 
blubber  thickness  can  be  used  as  an  index  of  body  condition.  Two  techniques 
were  employed.  In  the  frrst  technique,  blubber  samples  were  taken  from  22  fresh, 
salvaged  carcasses  th^  were  retrieve  from  Florida  v^ers  arxj  induded  6  females 
and  16  males  ranging  from  194  cm  to  330  cm  In  length.  Blubber  was  collected  at 
dorsal  midline,  10  cm  off  dorsal  midllne,  and  10  cm  off  ventral  midline  at  the  level 
of  the  vernal  auditory  meatus,  axlKa.  umbHicus,  anus,  and  peduncle.  In  the 
second  technique,  a  portable  i^rasound  device  (calibrated  against  a  clinical 
diagnostic  ultrasound)  was  used  to  measure  dorsal  blubber  thickness  In  34  live 
manatees  to  supplement  the  bas^ine  blubber-thickness  database  and  to  examine 
variabUKy  In  biubber  thiickness  at  different  anatomical  sites  on  the  same  mar^tee 
and  on  the  same  anatomical  site  on  different  manatees.  In  10  of  the  34  anirr^s, 
measurements  of  blubber  were  repeated  over  several  months. 

An  anatomical  map  of  manatee  blubber  distribution  has  been  initiated.  Initial 
examination  of  carcass  btuibber  dlstrlbutk^n  showed  two  layers  of  blubber 
underlying  the  ventral  surfaces  ar^erior  to  the  peduncle  and  one  blubber  layer 
underlying  the  dors^  surfaces.  Rubber  thickness  in  the  carcasses  varied  between 
body  sites  (range  of  m^ns  =  4.6-15.4  nmi).  The  dorsal  location  of  greatest 
variability  was  10  cm  the  umb^cal  midllne  (CV  =  0.66).  The  dorsal  area  of  least 
N^rmbllty  was  the  pedurx:le  at  dorsal  midlirve  (CV  =  0.29).  These  data  suggest  that 
blubber  thickness  shows  considerable  promise  as  an  index  for  evaluating  body 
condition  and  the  umbilical  location  at  10  cm  from  midllne  Is  the  mo^  likely  target 
for  measurement. 


MITOCHONDRIAL  DNA  ANALYSIS  OF  Tffi  HARBOUR  PORPOISE,  PHOCOENA 
PHOCOENA  (L  ).  IN  NORTH  ANffiRICAN  WATERS;  POPULATION  STRUCTURE, 
ZOOGEOGRAPHY  AND  TAXONOMY 
'•^Wang,  J.  Y..  'Gaskin,  D,  E.  and  'White,  B.  N. 

'Department  of  Zoology,  University  of  Guelph,  Guelph.  Ontario,  Can^,  N1G-2W1. 
'Department  of  Biology,  McMaster  University,  Hamilton,  Ontario.  Canada,  LiS-4Kl. 

To  better  understand  the  populalitm  structure,  historic  zoogeo^phy  and  taxonomic 
status  of  the  harbour  porpoises,  Pkoc&ena  phocoeno  (L.),  of  North  American  waters, 
mitochondriai  DNA  (mtDNA)  from  204  individuals  were  analyzed  (9  restriction 
enttonucleases  were  used  in  this  survey). 

MtDNA  diversity  was  high  especially  within  the  Western  North  Atlantic  peculation;  in 
total,  5 1  different  h^lotypes  were  found.  At  le^  three  possible  explanations  exist  for  this 
observed  diversity:  1)  high  mutation  rate  in  haibour  porpoise  mtDNA;  2)  the  Western 
North  Atlantic  is  a  large  or  expanding  population;  and  3)  immipation  frequently  occurs. 

MtDNA  of  Eastern  North  Pacific  aiuinals  were  (fistinct  from  those  the  W^tem  North 
Atlantic;  moreover,  the  restriction  patterns  produced  by  any  one  ^  four  endonuclea^s 
alone  was  sufficient  to  discriminate  th^  two  populations.  However,  genetic  (fisCTeteness 
among  proposed  subpcculatii^  within  the  Western  North  Atlantic  was  not  supported. 

The  mean  divergence  betw^n  hapIcMypes  of  the  Eastern  North  Pacific  and  Western 
North  Atlantic  suggests  that,  on  average,  the  haplotypes  last  shared  a  common  ancestor 
during  the  middle  to  hne  Pliocene.  Any  post-Pliocene  exchanges  through  the  Arctic  were 
noi  sufficient  to  obscure  mtDNA  differentiation.  Furthermore,  exchange  via  the  Central 
American  Seaway  cannot  be  reja:t^,  although  the  Arctic  is  still  the  more  probable  route. 

The  present  snidy  together  with  the  n^ts  cMfRosel  (1992,  Ph.D.  thesis)  suggests  that  the 
taxonomic  status  of  harbour  porpoise  need  revisions.  There  me  two  possible  options:  1) 
retain  P.  p.  relicta  (Black  Sea  -  Sea  of  Azov)  and  reinstate  subspecies  P.  p.  vomehna 
(North  Pacific)  and  P.  p.  phocoena  (North  Atlantic);  or  2)  etimiiiate  P.  p.  reiicta  and 
reduce  it  to  subpopulation  stams. 


THE  REHABILITATION  AND  RELEASE  OF  BOTTLENOSE  DOLPHINS  FROM 
ATLANTIS  MARINE  PARK.  WESTERN  AUSTRALIA 
Wapids,  K.A.  and  Galas,  N.J. 

Texas  A&M  University,  4700  Avenue  U.  Bldg.  303,  Galveston.  TX  77551,  USA 
and  Department  of  Conservation.  P.O.  Box  10420.  Wellington.  New  Zetland 

The  objectiv©  of  this  project  was  to  release  a  sodal  group  of  9  captive 
bottlenose  doIpNns,  Turtiops  truncatus,  into  the  local  wild  population.  The 
group  had  been  used  as  exhibition  animate  at  Aflantis  Marine  Po’k,  Western 
Australia  until  the  closure  of  the  park  in  August  1990.  At  time  of  release  the 
group  was  comprised  of  3  adult  males.  2  adult  females.  3  juvenile  female  and 
one  newborn  calf.  The  adults  had  been  captured  near  the  release  site  in  1981 
and  the  juvenile  animate  were  bom  in  captivity  in  1989. 

The  rehabilitation  program  occurred  in  several  stages.  The  first  took  place  at 
the  marine  park  and  included  a  reduction  in  training  and  other  interactions  with 
people,  the  incorporation  of  live  fish  into  the  dolphins’  diet  and  the  placement  of 
an  ideritifiable  freeze-branded  number  onto  each  dorsal  fin.  A  eurvey  of  the 
local  wHd  population  was  initiated,  focusing  on  group  dynamics  and  identification 
of  individuate. 

The  second  stage  involved  transporting  the  dolphins  to  a  sea  pen  in  the  local 
marina.  Here  the  animals  were  trained  to  foUow  a  boat  and  to  re^xxid  to  an 
undenwater  recall  signal.  Several  weeks  prior  to  release,  radio  tracking  devices 
were  attached  to  the  dorsal  fins  of  the  adult  animals. 

The  dolphins  were  released  from  »i©  sea  pen  on  13  January  1992  and  were 
tracked  and  followed  as  often  as  possible  during  the  next  2  montt>s  Radio  tag 
failures  and  the  increasing  range  of  the  animals  precluded  their  being  found 
after  this  time 

Three  dolphins  failed  to  integrate  into  the  wild  and  were  returned  to  the  sea 
pen.  while  the  newborn  calf  disappeared  and  is  presumed  dead.  The  fate  of  the 
other  five  animals  Is  largely  unknown,  although  a  number  unconfirmed 
sightings  have  been  reported.  One  significant  finding  from  this  project  Is  that 
the  proper  amassment  of  the  ability  of  released  animats  to  integrate  into  the  wild 
is  highly  dependarrt  on  the  use  of  effective  tracking  device. 


THE  IMPACT  OF  THE  M.V.  BRAER  OILSPILL  ON  THE  SEALS  OF  SHETLAND 
Watkins,  J.;  Hall,  A.J.;  Duck,  C.D.;  Hiby  A.R. ;  Ingram.  S. 

Sea  MaiHDal  Research  Unit,  NERC ,  High  Cross,  Madingley  Rd, 
Cambridge,  CB3  OET 

Department  of  Zoology,  University  of  Aberdeen,  Tillydrone  Avenue, 
At^rdeen,  Scotland,  AB9  2TN 

The  sub- lethal  and  lethal  impact  of  the  oil  spill  from  the 
tanker  M.V.  BRAER  off  the  south  coast  of  Shetland  on  5  January, 
1993,  on  grey  (Halichoerus  grypus)  and  harbour  {Phoea  vitulina) 
seal  populations  was  assessed.  Analysis  of  faecal  samples 
collected  in  the  vicinity  of  the  oil  spill  indicated  that 
sandeels  (Am®od/tes  spp)  and  other  benthic  fish  species  were  the 
most  important  items  in  the  diet  of  grey  seals,  %Aereas  toackerel 
and  whiting  were  important  for  common  seals.  These  results  will 
be  combined  with  estimates  of  hydrocarbon  levels  in  different 
species  to  calculate  the  amount  of  oil  seals  may  have  ingested. 

Detailed  behaviourial  and  symptomatic  observations  were 
carried  out  on  animals  hauled-out  in  the  area  of  gross 
contamination  over  a  period  of  four  weeks  following  the  spill. 
Up  to  27%  of  grey  seals  hauled-out  showed  symptoms  of  respiratory 
distress.  This  was  significantly  higher  than  the  proportion 
observed  at  an  unaffected  site  in  Shetland.  Harbour'seals  on  the 
southeast  coast  of  Mainland  (Shetland)  did  not  show  respiratory 
symptoms . 

Results  of  a  thermal  image  survey  of  harbour  seals  in  August 
1993  will  be  compared  with  those  from  a  similar  survey  conductea 
in  1991  to  determine  whether  there  has  been  any  unusual  mortality 
or  redistribution.  Survival  of  grey  seal  females  will  be 
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SPERM  WHALE  TRACKING  UNDERWATER  AND  AT  THE  SURFACE 
Watkins,  W.A. 

Woods  Hole  Oceanographic  Institution,  Woods  Hole  MA  02543 


Two  (15  and  11  m)  sperm  whales  tagged  with  36  kHz  sonar 
transponder  tags  in  October  1991  and  one  (12  m)  sperm 
whale  tagged  with  an  HF  radio  tag  in  April  1993  were 
tracked  in  the  southeast  Caribbean  west  and  south  of 
Dominica  Island.  The  sonar  transponder  tags  provided 
depth  telemetry  for  detailed  observations  of  dive 
profiles,  and  the  HF  radio  tag  gave  detailed  data  on  whale 
movements  at  the  surface.  Most  dives  were  to  depths  of 
400  to  600  ro,  with  occasional  deeper  dives,  including  one 
of  1185  m  and  one  apparently  to  2000  m.  Tagged  whales 
were  tracked  separately  and  together  for  periods  of  3  to 
22  hrs ,  over  tracks  of  approximately  8.5,  31,  40,  and  150 
km.  Whale  movements  at  the  surface  on  different  days 
averaged  from  0.68  to  0.82  m/s,  with  dive  descent  rates 
from  0.82  to  1,13  m/s,  ascent  rates  from  0.74  to  1.16  m/s, 
and  horizontal  movement  during  dives  from  0.76  to  1.29 
m/s.  Dives  of  400  m  or  more  lasted  from  18  min  to  1  hr 
and  13  min,  with  average  durations  of  33  to  41  min  on 
different  days  by  the  same  whale.  Every  sonar  track  ended 
because  tag  signals  became  obscured  at  night  apparently  by 
dense  biological  scatterers.  The  radio  track  was 
abandoned  when  the  whale  continued  to  move  away  from  the 
area  needed  for  other  work.  The  obvious  next  tag  for 
detailed  study  of  sperm  whales  is  one  Chat  combines  the 
sonar  and  HF  radio  to  provide  tracking  underwater  and  at 
the  surface. 


A  "FLEXIBLE  BODY  MASS"  IN  KILLER  WHALES 
Watts,  P.,  and  Lavigne,  D.M. 

Zoology  Dept.,  University  of  Guelph,  Guelph,  Ontario,  Canada  NIG  2W1. 

Groups  of  foraging  predators  are  traditionally  thought  of  as  collections  of 
individuals.  In  fact,  any  such  group  may  be  better  described  flinaionally  as  a 
single  predator;  group  mass  among  soci^  carnivores  correlates  strongly  with  prey 
mass.  It  follows  that  social  hunters  may  alter  their  group  size  ("flexible  body 
mass")  in  response  to  changes  in  prey  mass. 

We  explor^  the  relationship  between  group  mass  and  maximum  prey  mass  for 
lions  (Panthera  leo),  wolves  (Canis  lupus),  and  killer  whales  (Ordnus  orcd).  We 
found  no  significant  relationship  for  lions  or  wolves  (r^^<0.0l,  P>0.5);  there 
was,  however,  a  highly  significant  linear  relationship  for  killer  whales 
P=0.000I5). 

The  nonsignificant  results  for  terrestrial  carnivores  may  be  due  to  factors  that 
affect  the  foraging  success  of  groups  regardless  of  their  mass.  Groups  employ 
multiple  individuals  to  detect  prey,  and  can  simultaneously  attack  several  targets; 
a  single  individual  of  the  same  mass  would  not  enjoy  such  advantages.  This 
would  confound  a  purely  mass-based  analysis. 

Such  factors  may  be  less  important,  however,  in  pelagic  habitats;  for  example, 
groups  may  be  no  better  than  individuals  at  detecting  prey  in  an  open  environ¬ 
ment.  Furthermore,  the  prey  of  lions  and  wolves  can  generally  outrun  their 
attackers  if  alened  early;  this  does  not  appear  to  be  true  of  the  killer  whale’s 
prey.  Prey  mass  (rather  than  speed)  may  therefore  be  of  paramount  importance  in 
determining  the  outcome  of  a  predator-prey  encounter  involving  killer  whales. 
Such  factors  may  explain  the  (apparently  atypical)  existence  of  a  "flexible  body 
mass"  in  this  species. 


HEART  RATE  AND  OXYGEN  CONSUMPTION  IN  ELEPHANT 
SEALS  DIVING  IN  THE  LABORATORY 
Webb,  P.M.,  Andrews,  R.D.',  LeBoeuf,  B.J.  and  Costa,  D.P. 
Institute  of  Marine  Sciences,  University  of  California,  Santa  Cruz  CA 
'Dept,  of  Zoology,  University  of  British  Colombia,  Vancouver  B.C. 

Our  aim  was  to  investigate  the  relationship  between  heart  rate  and 
oxygen  consumption  (VO2),  to  determine  whether  heart  rate  could  be 
used  as  an  indicator  of  metabolic  rate.  Six  juvenile  elephant  seals, 
Mirounga  ;tngiisTirostris.  were  allowed  to  dive  freely  in  a  metabolic 
chamber  at  Long  Marine  Lab,  Santa  Cruz,  California,  while 
simultaneous  measurements  of  heart  rate  and  'VO2  were  iriade.  The 
seals  spent  an  average  of  74%  of  the  time  under  water,  with  a  mean 
dive  duration  of  6.43  +  0.6  minutes.  Mean  VO2  during  diving  was 
3.32  ±  0.4  ml/min/kg,  a  decrease  of  approximately  26%  from  resting 
values.  Heart  rate  during  dives  was  on  average  36%  lower  than 
resting  values,  ^d  was  independent  of  dive  duration,  percent  time 
submerged,  or  VO2.  Heart  rate  while  breathing  increased  slightly 
with  increases  in  the  preceding  dive  duration,  but  was  not  correlated 
with  ■C’02.  Mean  heart  rate,  measured  during  a_  dive  and  the  following 
breathing  interval,  increased  with  increasing  yOi,  and  was  inversely 
correlated  with  percent  time  submerged.  An  inverse  relationship  was 
also  observed  between  VO2  and  percent  time  submerged.  These 
results  are  consistent  with  other  studies  supporting  the  hypothesis  that 
diving  is  not  energetically  costly,  however,  preliminary  analysis  leads 
to  the  conclusion  that  heart  rate  is  not  an  accurate  method  for 
determining  metabolic  rate  in  this  species. 


POLYDACTYLY  IN  A  BOTTLENOSE  DOLPHIN  TUBS TOPS  TRUNCATUS 
Wateon,  Alastair  G.,  Stein^  Larry  E.,  Marshall,  Colleen 
and  Henryk  George  A. 

Departments  of  Physiological  Sciences,  &  ^Medicine  and 
Surgery,  College  of  Veterinary  Medicine,  Oklahoma  State 
University,  Stillwater,  OK  74078 


Odontocete  thoracic  limbs  are  pentadactylous,  a  state 
primitive  and  common  for  eutherian  mammals.  Congenital 
anomalies  are  rare.  We  report  one  polydactylous  bottlenose 
dolphin,  Tursiops  truncatus.  that  had  6  digits  on  his  left 
flipper  and  5  on  his  right.  (This  immature  male,  2.20  m  TL, 

7  dentinal  GLGs,  stranded  on  the  Texas  coast  of  the  Gulf  of 
Mexico.)  Both  flippers  had  a  similar  pattern  of  6  carpal 
bones  and  5  metacarpale.  The  phalangeal  formula  for  the 
normal  right  flipper  was  I-O,  II-7,  III-6,  IV-3,  V-1.  In 
the  left  flipper  the  fourth  digit  was  duplicated  and  both 
duplicates  articulated  with  the  distal  end  of  metacarpal  IV: 
the  abaxial  duplicate  had  3  phalanges  and  appeared  similar  to 
the  right  digit  IV;  the  axial  duplicate  had  4  phalanges,  the 
proximal  2  of  which  were  irregular  in  outline.  The  shape  of 
the  caudal  borders  of  the  flippers  were  different  but  flipper 
lengths  and  widths  were  not  significantly  different  from 
sample  means.  This  congenital  defect,  which  apparently  had 
no  adverse  affect,  was  likely  due  to  homeobox  and  or  apical 
ectodermal  ridge  dysfunction  during  embryonic  development. 
Supported  by  the  Texas  Marine  Mammal  Stranding  Network. 


SPERM  WHALE  BEHAVIOR  AND  PHOTOIDENTIFICATION  PRIOR  TO  A 
PARTIAL  STRANDING  IN  THE  BAY  OF  LA  PAZ ,  BCS,  MEXICO,  1993 
Weaver,  A.  ChF.  (1,2)  and  Sanchez,  J.  (1,3) 

1  School  for  Field  Studies,  16  Broadway,  Beverly  MA  01915 

2  Dept  of  Psychobiology,  Emory  University,  Atlanta  GA  30322 

3  Universidad  Autonoma  de  Baja  California  Sur,  APDO  Postal  19B 
La  Paz  23000,  B.C.S.,  Mexico 

Two  sightings  are  reported  and  depicted  in  still  and  video 
imagery.  Observations  are  presented  from  23  June  -  12  July  of 
18-20  whales  prior  to  2.12  animals  stranding  10-12  July  93, 
Three  activity  phase  shifts  before  stranding  were  noted.  The 
whales  remained  in  60-200’  of  water  and  exhibited  relatively 
invariant  activity  despite  performing  25  events  and  7  states 
of  behavior;  cyclic  behavioral  sequences  are  also  presented. 
Evidence  that  some  feeding  may  have  occurred  included  a 
probable  foraging  pattern,  floating  squid  remains  and  defe¬ 
cation.  Group  cohesion  and  behavioral  homogeneity  were 
conspicuous  in  stationary  rafting  and  mobile  gliding,  surging 
and  surfacing  patterns  but  diminished  with  time.  Photo- 
identification  data  were  collected;  infrequency  of  tail  ex¬ 
posure  shifted  emphasis  to  distinctive  marks  on  dorsal  humps 
and  the  middorsum  regions.  A  second  unrelated  sighting 
occurred  in  April  of  10-12  whales  observed  for  130  min  dis¬ 
playing  highly  active  surface  and  aerial  behavior.  Descrip¬ 
tions  of  numerous  events  include  breaches,  tailslapping  and 
waving,  spyhopping,  mouthing,  vertical  formation  postures, 
submerged  rafting  and  defecations. 


RESPONSES  OF  MANATEES  TO  AN  APPROACHING  BOAT:  A  PILOT  STUDY 
Weigle,  B.L.,  Beeler-Wright,  I.E.,  and  Huff,  J.A. 

Florida  Department  of  Environmental  Protection,  St.  Petersburg,  FL  33701 

Numerous  opinions  exist  on  the  ability  of  manatees  to  hear  approaching 
boats  and  take  evasive  action.  In  February  1993,  we  Initiated  a  pilot  study  to 
identify  manatee  responses  to  an  oncoming  boat  by  conducting  a  series  of 
motorboat  passes  close  to  manatees  resting  near  a  power  plant  discharge  in  St. 
Petersburg,  Florida.  A  5.3m  boat  powered  by  a  120HP  engine,  fitted  with  a 
propeller  guard,  was  used  for  the  tests.  Scientists  1 80m  overhead  in  Sea 
World's  Airship  Shamu  established  radio  contact  with  the  boat  crew  to  direct 
the  boat  and  record  the  results  using  a  broadcast-quality,  gyrostabilized  video 
camera  and  tape  deck.  The  boat  was  maneuvered  through  manatees  at  three 
speeds:  8-12kph,  32kph,  and  48kph.  The  videotape  was  analyzed  to 
determine:  1)  behavioral  responses;  2)  time/distance  differences  between  the 
first  avoidance  response  and  when  the  animal  would  be  potentially  struck;  and 
3)  time-after-boat  passage  when  animals  return  to  the  surface  to  breathe. 
During  each  of  the  18  trials  analyzed,  manatees  did  not  remain  on  the  surface 
as  the  boat  passed.  The  most  common  avoidance  behavior  was  slow 
submergence  as  the  boat  approached  at  all  speeds.  Remaining  stationary  was 
also  common,  principally  occurring  when  animals  were  in  shallow  water.  Less- 
common  behaviors  were  movement  out  of  the  boat's  path  Into  deeper  or 
shallower  water,  diving,  bursting,  and  turning  horizontally.  Avoidance  behaviors 
were  initiated  earlier  when  the_boat  i^pproached  at  8-12kph  (x  =:24sec)  than 
when  it  approached  at  32kph  { x  =  1 1 )  and  48kph  (x  =  6) .  Distance  to  the  boat 
when  avoidance  began  was  comparable  at  all  speeds  (x  =  50-58m)  and  did  not 
exceed  100m.  Manatees  waited  longer  to  resurface  following  passage  of  the 
boat  at  the  two  higher  speeds.  Refinements  necessary  for  a  complete  study 
include  placement  of  buoys  at  25m  intervals,  reduction  of  the  observation 
angle  from  the  airship,  use  of  a  variety  of  boat  sizes  and  engines,  and 
determination  of  a  sound  signature  for  each  boat-engine  combination. 


Ill 


VARIATIONS  IN  THE  VOCAL  REPERTOIRES  OF  SPERM  WHALES 
(Physeter  macrocephalus)  WITH  GEOGRAPHIC  AREA  AND  YEAR 
Weilgart,  L.S.',  Whitehead,  H.  Carler,  S.  2,  and  Clark,  C.W.' 
^Bioacoustics  Research  Prgm.,  Cornell  Lab.  of  Omith.,  Ithaca,  NY  14850 
2  Etept.  of  Biology,  Dalhousie  Univ.,  Halifax,  NS  B3H  4J 1  Canada 

To  gain  insight  into  the  functions  of  sperm  whale  vocalizations  called  codas 
(short,  patterned  series  of  clicks),  sperm  whales  were  recorded  in  the 
Caribbean  and  the  S.  Pacific  (off  Christmas  Is.,  Phoenix  Is.,  Tonga,  N.Z., 
Easter  Is.,  Chile,  N.  Peru-Ecuador)  on  23  different  days  (N=l,673  codas)  in 
1992-3.  Recordings  were  also  made  off  the  Galapagos  Is.  in  1985, 1987, 
and  1989  (N=2,01 1  codas).  Codas  formed  distinct  categories  based  on  their 
temporal  pattern  of  clicks.  Repertoires  were  compared  by  examining  the 
proportional  use  of  the  different  coda  types.  Caribbean  whales  had  a 
radically  different  repertoire  from  those  in  the  SE  (rs=0. 1 1,  p>0.05)  and  SW 
Pacific  (rs=  -0.04,  p:K).05),  whereas  the  SE  and  SW  Pacific  repertoires  were 
much  more  similar  (rs=0.64,  p<0.01).  Within  the  Pacific,  differences  in 
repertoires  between  areas  were  less  obvious.  The  Galapagos  repertoire  was 
most  similar  to  nearest-lying  Ecuador-N.  Peru  than  any  other  area  in  the  S. 
Pacific.  There  was  more  similarity  between  repertoires  from  the  same  stable 
group  followed  on  different  days  than  between  different  groups  in  the  same 
area.  In  the  Galapagos,  there  was  more  similarity  in  repertoires  between  years 
than  between  it  and  any  (rther  area  in  the  S.  Pacific.  MOTeover,  repertoires 
from  adjacent  years  (e.g.  ‘85-’87:  rs=0.81,  p<0.01)  were  more  similar  than 
those  separated  by  the  longest  time  (‘85-’ 89:  rs=0.50,  p<0.05).  Thus,  codas, 
which  function  in  social  communication,  show  large-scale  geographic 
variation  as  well  as  progressive  variations  over  time. 


COMMUNITY  STRUCTURE  OF  BOTTLENOSE  DOLPHINS  ALONG  THE  CENTRAL 
WEST  COAST  FLORIDA 

Wells,  R.S.^'2^  Urian,  K.W.^,  Read,  A.J.2,  Bassos,  M.K.2  and  Carr,  W.J.^ 
^  Chicago  Zoological  Society,  c/o  Mote  Marine  Laboratory,  1 600  Thompson 
Parkway,  Sarasota,  FL  34236  and  ^Dolphin  Biology  Research  Institute, 
708  Tropical  Circle,  Sarasota,  FL  34242 


Research  over  the  last  23  years  has  shown  the  existence  of  a  permanent, 
year-around  home  range  for  a  community  of  about  1 00  bottlerx>se  dolphins 
residing  near  Sarasota,  Florida.  Until  recently,  information  for  placing 
this  residerKy  pattern  into  perspective  relative  to  other  bottlenose 
dolphins  was  limited  to  sightings  from  occasional  surveys  through  adjacent 
waters.  With  National  Marine  Fisheries  Service  support  over  the  last  6 
years  we  have  expanded  our  ^stematic  photographic  identification 
censuses  to  include  the  surrounding  waters  of  Tampa  Bay,  Charlotte  Harbor 
and  the  Gulf  of  Mexico,  resulting  in  a  catalog  of  more  than  1 ,500  dolphins. 
Repeated  sightings  of  a  number  of  these  dolphins  over  multiple  (up  to  1 8) 
years  indicate  the  existerce  of  a  mosaic  of  overlapping  home  ranges  through 
the  expanded  study  area.  In  those  regions  where  year-around  survey 
efforts  have  been  conducted,  individuals  have  been  observed  throughout  the 
year.  As  in  Sarasota,  home  range  boundaries  are  not  exclusive.  While 
rates  of  permanent  immigration  and  emigration  appear  to  be  low,  shorter- 
term  individual  movements  between  communities  occur.  Both  males  and 
females  move  briefly  between  communities,  though  male  excursions  are 
more  common.  Genetic  analyses  by  D.A.  Duffield  indIctate  the  existence  of 
some  interbreeding  between  communities.  The  definition  of  this 
community  structure  has  important  impliicatjons  for  the  management  and 
conservation  coastal  bottlenose  dolphim. 


FUNCTIONAL  MORPHOLOGY  OF  BALAENID  WHALE  TONGUES 
Werth,  A.  J. 

Hampden-Sydney  College,  Hampden*Sy<friey,  VA  23943 

In  balaenid  whales,  as  in  other  mammals,  the  tongue  is  a  muscular  hydrostat 
that  tmdergoes  complex  shape  and  positional  changes  by  contraction,  respectively, 
of  intrinsic  and  extrinsic  lingual  muscles.  Gross  and  micrc^opic  examinabon  of  the 
tongue,  sublingual  tissues,  and  associated  oral  musculature  of  fetal,  neonatal  and 
adult  bowhead  (Balaena  mysticetus)  and  right  (Eubalaena  glacialis)  whales 
reveals  the  extent  and  arrangement  of  muscle  fibers  necessary  for  tongue  movements 
(e.g.  elevation,  depression,  retraction)  implicated  in  feeding  and  deglutition, 
notably  the  ingestion  of  water-borne  prey  and  its  subsequent  dislodging  from  baleen. 
Fresh,  frozen,  and  preserved  specimens  were  sectioned  or  dissected.  In  both  species 
profuse  vertical  and  transverse  fibers  of  the  m.  iingualis  proprius  traverse  an 
abundance  of  adipose  tissue  (presumably  for  insulation  or  seasonal  fat  storage);  the 
prominent  m.  genioglossus  has  several  distinct  heads.  In  addition  to  descriptive 
myology,  analysis  involved  quantification  of  relative  contributions  of  intrmsic  and 
extrinsic  lingual  muscles  as  projX)rtions  of  the  total  tongue  mass  or  cross-sectional 
area  (calculated  by  digitization  of  projected  photographs);  results  differ  from 
those  of  odontocetes  and  other  mysticetes.  Innervation,  vascularization,  and 
surface  structures  (e.g.  possible  tactile  or  pressure  receptors)  were  investigated 
with  regard  to  tongue  mobility  for  feeding  thermoregulation,  and  suckling. 

The  tongue  is  commonly  ascribed  an  especially  prominent  role  in  balaenid 
feeding  based  on  its  relatively  massive  bulk  and  high  position  in  the  oral  cavity. 
The  mechanisms  by  which  it  assists  in  prey  capture  and  removal  from  fine  baleen 
fringes  have  received  particular  attention,  but  since  balaenids  normally  feed  in 
waters  with  low  visibility,  proposed  functions  are  purely  conjectural,  loosely 
supported  by  anecdotal  evidence  yet  never  directly  documented.  In  the  absence  of 
such  observations  competing  hypotheses  (involving  mechanical  contact  or 
hydrodynamic  flow)  are  evaluated  functional  inference  from  anatomical  data. 


A  POPULATION  SHIFT  OF  HUMPBACK  WHALES  IN  THE  SOUTHERN 
GULF  OF  MAINE:  THE  ABANDONMENT  OF  STELLWAGEN  BANK. 
Weinrich,  M.T.,  Griffiths,  R.,  Martin,  M.,  and  Schilling,  M. 

Cetacean  Research  Unit,  P.O.  Box  159,  Gloucester  MA  01930 

Humpback  whales  {Megaptera  novaeangliae)  have  been  studied  inten¬ 
sively  in  the  southern  Gulf  of  Maine  since  the  late  1970’s.  In  the  period  1988- 
1993,  a  dramatic  decline  in  the  amount  of  use  of  Siellwagen  Bank,  an  important 
habitat  through  the  1980’ s,  has  occurred,  especially  by  adult  whales.  In  1988, 
147  adults  (greater  than  five  years  in  age)  were  identified  on  Siellwagen,  with 
an  average  of  13.5  sighting  days  per  individual  (occurrence)  and  a  mean  period 
of  67.9  days  between  first  and  last  sighting  (occupancy  period).  In  the  same 
year,  65  juvenile  whales  (between  one  and  four  years  old)  had  a  mean 
occurrence  of  7.3  days,  with  a  mean  occupancy  period  of  47. 1  days.  By  1992 
the  trends  had  gradually  reversed  -  only  84  adults  were  sighted  on  the  Bank,  with 
a  mean  occurrence  of  7.2  days  and  mean  occupancy  period  of  32.4  days,  while 
55  juveniles  had  a  mean  occurrence  of  19.6  days  and  mean  occupancy  period 
of  53.2  days.  This  decline  continued  as  of  July  1993  (from  April  to  July  1993 
virtually  no  adults,  and  only  a  small  number  of  juvenile  whales,  were  sighted  on 
the  Bank).  Adults  in  1992  were  first  seen  later  than  juveniles,  but  were  last  seen 
at  the  same  time.  Many  of  the  adults  formerly  sighted  on  Siellwagen  were 
frequently  sighted  in  1992  on  Jeffreys  Ledge,  50  miles  north  of  the  Bank, 
feeding  on  knll  and  herring.  Previous  work  has  shown  Juvenile  humpback 
whales  to  use  sub-optimal  habitat,  and  fisheries  tow  data  show  a  sharp  decline 
in  sand  lance  (the  major  prey  on  Stellwagen)  during  the  study  period.  We 
hypothesize  that  the  adult  whales  have  shifted  their  feeding  locations  to  take 
advantage  of  herring  stocks  which  have  recovered  from  overfishing.  Since 
herring  and  sand  lance  are  direct  competitors,  with  herring  the  apparently 
dominant  species,  this  shift  may  be  long  lasting  and  have  important  manage¬ 
ment  implications,  both  for  habitat  protection  and  management  of  whale 
watching  on  the  east  coast. 


DIVING  BEHAVIOR  OF  SOUTHERN  SEA  LIONS  IN  PATAGONIA 
Wemer,  R.^-*  and  Campagna,  C.® 

*  Department  of  Zoology,  University  of  Guelph,  Guelph,  Ontario, 
NIG  2W1,  Canada  and  *  Centro  Nacional  Patagonico,  9120  Puerto 
Madryn,  Argentina 

Diving  behavior  of  three,  lactatlng  female  southern  sea 
lions,  Otarla  byronia .  weighing  121  to  165  kg,  was  studied  at 
Peninsula  Valdes,  Argentina.  Time-depth  recorders  recorded  a 
total  of  427  h  at  sea  and  6779  dives. 

Foraging  trips  (n™7)  lasted  from  13  to  78  h;  between  53  and 
56%  of  the  time  was  spent  diving  (n-2  animals).  Mean  diving 
depth  was  54.4  ±  3.7  m  (SD;  n-3  animals);  maximum  depth  for  each 
individual  was  97,  99  and  112  m,  respectively,  reflecting  ocean 
depth  rather  than  diving  ability.  Diving  was  continuous,  with 
short  surface  intervals  (95%  <  4  min);  dives  were  not  organized 
into  bouts.  Dive  depth  and  frequency  did  not  vary  with  time  of 
day.  Mean  dive  duration  was  2.9  ±  0.6  min  (n-J)  with  a  mean 
maximum  time  of  5.8  ±  1.5  min.  For  two  of  the  animals,  the 
number  of  dives  exceeding  the  estimated  aerobic  dive  limit  was 
0.7  and  7.0%,  respectively.  Transit  times  to  potential  foraging 
areas  varied  from  8  min  to  6  h,  representing  0.4  to  27%  of  total 
time  at  sea.  Duration  of  deep  (>45  m) ,  intermediate  (21-45  m) 
and  shallow  (<21  m)  dives  represented  78%,  11%  and  11%  of  the 
total  diving  time,  respectively.  Three  types  of  dive  profiles 
were  distinguished:  flat-bottomed  U-shaped  ,  irregular  bottomed 
U-shaped  and  V-shaped.  The  shape  of  deep  dives  (93%  flat- 
bottomed  U-shaped)  and  the  absence  of  diurnal  variation  in 
diving  depth  suggest  that  the  sea  lions  were  foraging  on  benthic 
species . 


DIVING  BEHAVIOUR  OF  HARBOUR  PORPOISES,  PHOCOENA 
PHOCOENA,  IN  THE  BAY  OF  FUNDY,  CANADA 
Weslgaie,  A.J.^  Read,  A  J.2,  and  Gaskin,  D.E.  ^ 

1  Department  of  Zoology,  University  of  Guelph,  Guelph,  Ontario, 
Canada,  NIG  2Wi 

2  Woods  Hole  Oceanographic  Institution,  Woods  Hole,  Massachusetts, 
USA,  02543 


Time-depth  recorders  were  deployed  on  1  male  and  2  female  harbour 
porpoises  in  the  Bay  of  Fundy,  Canada.  All  recorders  were  successfully 
recovered,  providing  63  hours  of  diving  data.  Dive  records  revealed  that 
porpoises  dove  at  frequencies  that  ranged  from  15  to  109  dives  per  hour. 
Porpoises  spent  the  majority  of  time  making  dives  in  the  upper  20  m  of 
the  water  column,  however,  all  animals  dove  below  80  m  and  one  animal 
descended  to  152  m.  Deeper  dives  occurred  sporadically  during  both  the 
day  and  night  and  no  diel  shifts  in  dive  pattern  were  apparent.  Most  dives 
lasted  less  than  60  s  and  the  maximum  dive  duration  was  256  s. 

Harbour  porpoises  exhibited  2  stereotypic  dive  types.  Type  1  dives 
were  characteristically  shallow  (mean  depth  93  S.D.  9.2  m),  of  short 
duration  (23.3  S.D.  20.9  s)  and  had  brief  (8.0  S.D.  83  s)  bottom  times. 
Type  2  dives  were  deeper  (mean  depth  36.6  S.D.  20.6  m),  of  greater 
duration  ( 107.6  S.D.  32.8  s)  and  bad  longer  bottom  times  (42.6  S.D.  20.0 
s). 

This  study  provides  the  first  empirical  data  on  the  diving  behaviour  of 
free-ranging  harbour  porpoises.  Understanding  the  diving  behaviour  of 
these  threatened  mammals  is  crucial  to  the  development  of  effective 
management  strategies  to  minimize  their  incidental  catches  in  bottom  set 
gill  nets. 
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COMPARISON  OF  PHOTOGRAPHIC  AND  GROUND  COUNTS  OF 
STELLER  SEA  LIONS  AT  ANO  NUEVO  ISLAND 
Westlake',  R.  L.,  Perryman',  W.  L.  and  Ono^,  K.  A. 

'Southwest  Fisheries  Science  Center,  La  Jolla,  CA  92038 
^Inst.  Marine  Science,  UCSC,  Santa  Cruz,  CA  95064 

Aerial  photographic  and  ground  surveys  of  Steller  sea  lion  rookeries 
were  conducted  within  one  day  of  each  other  at  Ano  Nuevo  Island 
during  the  breeding  seasons  of  1990-1992  to  evaluate  the  effectiveness 
of  these  two  sampling  techniques  for  monitoring  changes  in  this 
population.  In  addition,  3  replicate  surveys  were  conducted  during 
1992  to  estimate  the  variance  associated  with  each  sampling  technique. 
Regressions  fit  to  the  log,,)  of  the  counts  on  year  for  pup  and  non-pup 
photo  counts  and  non-pup  ground  counts  revealed  significant  declining 
trends  of  -3.8%,  -19.9%,  and  -15.2%,  respectively.  No  significant 
trend  was  detected  in  the  ground  counts  of  pups.  Rates  of  decline 
determined  from  counts  of  non-pups  were  not  significantly  different, 
but  both  differed  from  the  rate  determined  from  photo  counts  of  pups. 
Using  the  coefficients  of  variation  from  the  replicate  surveys  and  setting 
a  =  0.05  and  6  =  0.10,  we  determined  that  a  4%  annual  change  in 
numbers  of  pups  or  non-pups  could  be  detected  with  a  series  of  3 
annual  photographic  surveys.  Ground  counts  of  pups  were  the  most 
variable  of  the  methods,  and  the  minimum  annual  change  detectable 
was  18%. 


WINTER  DISTRIBUTION  OF  CETACEANS  AND  HUMAN  ACTIVITY  IN  COASTAL 
WATERS  OF  THE  MID-ATLANTIC  STATES 

Wiley.  D.N.'.  Jahoda,  J.C.^,  Asmutis,  R  A.'.  Simser,  D.'  Baab,  1.^  and  Madin,  M  ^ 

^  International  Wildlife  Coalition,  Box  388,  North  Falmouth,  MA  02556 
^Bridgewater  State  College.  Bridgewater,  MA  02324  ^National  Undersea  Research 
Program,  Groton,  CT  06340,  ^  Cetacean  Research  Unit,  Gloucester,  MA  01931 


Anthropogenic  Interactions  are  a  major  cause  of  marine  mammal  mortality. 
However,  resource  managers  have  scant  information  to  aid  them  in  determining 
when  and  where  such  interactions  are  likely  to  take  place.  The  occurrence  of 
cetaceans  and  potentially  lethal  human  activity  was  investigated  using  line  transect 
survey  methodology  in  coastal  waters  between  Ocean  City,  MD  (38‘20'N/75°0S'W) 
and  Octacoke  Island.  NC  (35'04'N/76‘’00'W)  ('258nm),  in  Jan  -  Feb  1993,  Two 
species  of  mysticetes  (humpback  and  finback)  and  one  odontocete  (bottlenose 
dolphin)  were  observed.  All  baleen  whales  (n>1S)  occurred  south  of  Chesapeake 
Bay  and  all  bottlenose  dolphins  (n=1S1)  occurred  from  Cape  Hatteras  south.  Both 
trends  in  occurrence  were  significant  (PcO.OI).  The  distribution  of  bottlenose 
dolphins  correlated  significantly  with  water  temperature,  on  both  macro  and  micro 
scales  (P<0.05). 

Additional  data  (e.g.,  sightings,  behavior,  photo-identification  and  biopsy)  were 
collected  during  directed  cruises.  A  high  of  17  humpback  and  4  fin  whales  occurred 
on  a  single  day.  Body  size  indicated  all  humpback  whales  were  sexually  immature 
and  no  baleen  whales  were  behaviorally  associated.  Apparent  foraging  behavior 
was  observed. 

The  dominant  human  activities  were  commercial  fishing  and  shipping 
Distribution  plots  Indicated  substantial  interaction  potential  between:  1)  bottlenose 
dolphins  and  the  gillnet  fishery  south  of  Cape  Hatteras  and  2)  commercial  /  military 
vessels  with  humpback  and  fin  whales,  at  the  entrance  to  Chesapeake  Bay.  In 
addition  to  providing  biological  information,  surveys  can  provide  valuable  insights 
concerning  the  vulnerability  of  protected  species  to  human  activity. 


NON-STEADY  SWIMMING  INCREASES  AEROBIC  DIVE  DURATION 
IN  BOTTLENOSE  DOLPHINS 

Williams,  T.M.,  Shippee,  S.F,  Lawson,  K.L,  Chun,  N.C., 
Friedl,  W.A.,  and  Haun,  J.E. 

NCCOSC/NRaD  Hawaii  Laboratory,  Kailua,  HI  96734 

Bottlenose  dolphins  (Tursions  truncatusl  use 
several  behavioral  strategies  (wave-riding,  efficient 
locomotor  speeds)  to  reduce  the  energetic  cost  of 
transit  swimming  near  the  water  surface.  In  this 
study,  we  examined  whether  such  energetically 
efficient  modes  of  swimming  enable  the  diving  dolphin 
to  conserve  oxygen  reserves  during  prolonged 
submergence.  We  monitored  diving  patterns,  descent 
and  ascent  rates,  heart  rate,  and  post-dive  lactate 
production  in  two  adult  Pacific  bottlenose  dolphins 
(body  weight  =  182  kg)  trained  to  dive  to  submerged 
markers  at  60  m  and  200  m  near  Kaneohe  Bay,  Oahu.  The 
results  showed  that  the  freely  diving  dolphins  often 
moved  at  speeds  outside  the  predicted  range  of  1.7 
-  2.3  m.s"'  that  is  considered  the  most  cost  efficient 
for  transit  swimming.  Rather  than  steady  swimming, 
the  dolphins  spent  75%  of  the  time  passively  gliding 
during  the  final  20  -  25  m  of  ascents.  Comparison  of 
the  aerobic  costs  for  steady  and  non-steady  swimming 
indicate  a  19%  savings  in  oxygen  stores  if  gliding 
sequences  are  used.  Thus,  interrupted  swimming 
patterns  may  allow  dolphins  to  prolong  dive  duration 
by  increasing  locomotor  efficiency. 


DISTRIBUTION  OF  POLAR  BEARS  IN  THE  SVALBARD  AREA 
Wllg,  0. 

Norwegian  Polar  Institute,  POBox  1057  Majorstua, 

N-0301  Oslo,  Norway 

In  the  period  from  1989  to  1993  59  female  polar  bears 
have  been  instrumented  with  satellite  transmitters  in 
the  Svalbard  area  in  order  to  estimate  the  distribution 
range  of  the  population.  Several  bears  have  been  re¬ 
instrumented  and  individuals  have  been  followed  for 
periods  lasting  from  about  one  to  about  40  months.  Home 
ranges  estimated  from  the  minimum  convex  polygon  method 
range  from  about  800  to  about  250.000  km“  for  females 
followed  for  more  than  200  days.  The  bears  have  shown  a 
very  high  degree  of  fidelity  to  Svalbard.  The  mean  distance 
from  the  tagging  locality  after  one  year  for  27  bears 
was  95  km.  Only  one  of  the  females  has  moved  west  of 
Svalbard.  Many  bears  have  moved  east  into  the  Barents 
Sea  and  into  Russian  area.  About  957,  of  the  recorded 
localities  and  957.  of  the  total  tracking  time  have  been 
spent  in  Norwegian  territory.  The  tagging  effort  has  not 
been  equally  spaced  over  Svalbard.  The  results  indicat, 
however,  that  there  is  a  relative  descrete  population 
of  polar  bears  in  the  Svalbard  area. 


Hormone  and  serum  metabolites  of  cost  partum 
northern  elephant  seals 

J.D.  Williams,  D.E.  Crocker,  and  D.P.  Costa 
Long  Marine  Laboratory,  University  of  California 
Santa  Cruz,  CA  95060 


Female  northern  elephant  seals,  Mirounaa 
anaustirostris .  fast  completely  during  lactation 
losing  an  average  of  40%  of  initial  body  mass. 
Seventeen  females  were  weighed,  blood  and  milk 
sampled  2-4  days  and  22-25  days  post  partum  in 
1992  or  1993.  Body  composition  was  calculated 
from  blubber  thickness  determined  with  an 
ultrasonic  scanner.  Serum  concentrations  of 
cortisol,  glucagon,  glucose,  lactate,  protein, 
urea  nitrogen,  free  fatty  acids  (FFA), 
triglyceride,  glycerol,  cholesterol,  creatinine, 
electrolytes,  and  standard  enzymes  were 
determined.  Serum  cortisol,  FFA,  glycerol  and 
bicarbonate  concentrations  increased  significantly 
(P<0.05)  over  lactation  while  glucagon 
concentration  was  low  and  relatively  stable. 
Serum  protein,  globulin,  urea  nitrogen,  ALT,  AST, 
CPK,  and  creatinine  decreased  significantly  over 
lactation  with  protein  and  globulin  being 
significantly  correlated  with  body  mass  (R  =  0.69, 
P=0.001;  R  =  0.72,  P=0.001  respectively). 


THE  SOCIAL  STRUCTURE  OF  A  RESIDENT  COMMUNITY  OF  BOTTLENOSE 
DOLPHINS  IN  THE  MORAY  FIRTH,  N.E.  SCOTLAND. 

Wilson,  B.1,  Thompson,  P.M.1,  Haranond,  P.S.2,  Racey,  P.A.1 
1.  Aberdeen  University,  Dept,  of  Zoology,  Lighthouse  Field 
Station,  Cromarty,  IV11  8YJ,  U.K.,  2.  Sea  Mannal  Research 

Unit,  N.E.R.C.,  Madingley  Road,  Cambridge  CB3  OET,  U.K. 

Comparative  studies  of  communities  experiencing  differing 
environmental  conditions  can  often  provide  insight  into  the 
factors  which  influence  their  behaviour.  This  photo-id  study 
examines  the  social  structure  of  an  isolated  resident  commi- 
nity  of  around  100  identified  bottlenose  dolphins  in  the 
Moray  Firth.  Predation  from  sharks  appears  to  be  rare,  water 
temperatures  are  low  (5.5-12.5*C)  and  prey  species  differ 
from  those  of  other  areas. 

Dolphins  were  studied  during  regular  standardised  boat 
surveys  in  the  inner  Moray  Firth.  91  surveys  were  conducted 
between  June  1990  and  February  1993.  School  sizes  varied 
between  1  and  46  individuals  (mean  6.3).  Fair-wise  associa¬ 
tions  between  individuals  were  calculated  to  a  percentage 
using  the  "Simple  ratio"  index  of  association.  The  resulting 
values  were  generally  low  indicating  that  dolphins  tended  to 
associate  with  a  large  percentage  of  the  individuals  in  the 
community.  The  only  high  levels  of  association  were  observed 
between  females  and  their  calves.  In  contrast  to  other 
studies,  closely  associated  adult  male  pairs  or  triplets 
(alliances)  were  not  found.  The  food  distribution,  low 
abundance  of  predators,  mating  system  or  isolated  nature  of 
this  community  may  account  for  this  finding. 
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USE  OF  A  MILITARY  THERMAL  SENSOR  TO  DETERMINE  NIGHTTIME 
TRAVEL  RATES  OF  MIGRATING  GRAY  WHALES  (Eschrichtius  robustus) 
Withrow,  D.E.^,  Perryman,  W.L.^  and  Shelden,  K.E.W,^ 

^National  Marine  Mammal  Laboratory;  NOAA,  NMFS,  Alaska  Fisheries  Science 
Center;  7600  Sand  Point  Way;  Seattle,  WA  98115 

^NOAA,  NMFS.  Southwest  Fisheries  Science  Center;  8604  La  Jolla  Shores  Drive;  La 
3oUa,  CA  92038 

The  determination  of  the  night  migration  rate  of  gray  whales  relative  to  the  rate 
observed  during  the  day  has  long  been  a  key  concern  for  estimating  population 
parameters.  Extrapolation  of  whale  movements  for  periods  of  non-watch  contributes 
significantly  to  the  tmeertainty  of  an  abundance  estimate.  Past  studies  have  used  radio 
tags,  starlight  scope  and  infrared  night  vision  technology,  and  statistical  corrections 
during  predawn  and  late  evening  watches.  Previous  night  vision  experiments  suffered 
from  equipment  that  was  not  sophisticated  enough  to  detect  small  faint  targets.  In  light 
of  the  military's  recent  efforts  to  transfer  technolo|y  to  civilian  use,  we  approached  the 
US  Anny  to  sec  if  they  had  equipment  that  could  allow  us  to  detect  the  temperature 
difference  between  the  exhalation  of  a  gray  whale  and  its  surrounding  environment. 
They  loaned  us  an  AN/TAS'6  passive  infrared  imaging  system  designed  to  delect  and 
display  temperature  differences  of  0.20'’C.  The  instrument  was  modified  to  allow  the 
optical  display  to  be  recorded  on  standard  video  tape.  We  used  the  wide  field  of  view 
which  allowed  us  to  record  information  from  the  horizon  to  about  420m  away  from  the 
sensor.  Tests  of  the  system  were  run  in  mid  January,  when  peak  numbers  of  gray 
whales  were  migraUng  past  our  census  station  near  Carmel,  California.  Preliminary 
results  show  that  the  whale  blows  were  easily  detectable,  equally  visible  during  the  day 
and  at  night,  and  that  roughly  equal  numbers  of  pods  (15  pods  per  hour)  passed  during 
the  day  and  at  night.  The  whales  appeared  to  be  moving  at  the  same  distance  offshore 
both  day  and  night.  With  further  testing,  this  new  technique  may  well  prove  to  be  an 
invaluable  tool  for  nighltime  observations  of  marine  mammals 


A  CHARACTERIZATION  OF  RIGHT  AND  FINBACK  WHALE  HABITAT  IN 
THE  LOWER  BAY  OF  FUNDY,  CANADA 
Woodley,  T.H. 

Department  of  Zoology,  University  of  Guelph,  Guelph, 
Ontario,  Canada  NlG  2W1 

Characteristics  of  right  (EubaJaena  glacinlis)  and 
finback  {Saiaenoptera  physaJus)  whale  habitat  in  the  lower 
Bay  of  Fundy,  Canada,  were  identified  by  quantifying 
relationships  between  19  environmental  variables  and  the 
distribution  and  density  of  whales  within  a  quadrat  system. 

Right  whales  were  generally  distributed  in  the  deeper 

^he  Grand  Manan  Basin  where  the  bottom  topography 
was  relatively  flat,  the  water  was  stratified  and  tides 
were  relatively  high.  The  depth-averaged  density  of 
copepods  (mean  ~  1139  m*\  mainly  Cilsnus  finmsx'chicus)  in 
quadrats  with  right  whales  was  significantly  greater  than 
in  other  areas.  The  dens.ities  of  right  whales  were 
positively  related  to  the  maximum  depth  of  quadrats  and  an 
index  of  prey  abundance  from  mid-depths  on  echograms. 

Finback  whales  were  distributed  in  shallow  areas  with 
high  topographic  variation  that,  with  the  strong  tidal 
currents,  were  well-mixed  or  contained  frontal  interfaces 
between  mixed  and  stratified  waters.  Echograms  from  these 
areas  indicated  high  abundances  of  herring  (Clt^pea 
hsrengus)  and  euphausiids.  Densities  of  finbacks  were  roost 
strongly  related  to  an  index  of  total  prey  abundance  from 
echograms,  followed  by  variables  indicating  thermal  fronts 
and  high  topographic  variation. 


A  COMPARISON  OF  MOVEMENT  PATTERNS  OF  RADIOTAGGED  MANATEES 
BASED  ON  SEX  AND  REPRODUCTIVE  STATUS 
Beeler-Wright.  I.E.,  Weigle,  B.L.,  Ward,  L.l.  and  Russell,  A.R. 

Florida  Department  of  Environmental  Protection,  St.  Petersburg,  FL  33701 

Satellite  telemetry  has  provided  data  on  manatee  habitat  use  and  movement 
patterns  of  manatees.  These  data  are  supplemented  by  frequent  field 
observations  by  project  staff,  The  Florida  Department  of  Environmental 
Protection  has  completed  two  years  of  a  five-year  radiotelemetry  study  initiated 
in  Tampa  Bay  in  1991,  A  total  of  29  manatees  have  been  fitted  with 
radiotransmitters  and  monitored  daily  from  1  week  to  16  months. 

There  were  marked  differences  in  movement  patterns  of  manatees  based  on 
reproductive  status  and  similarities  in  patterns  based  on  sex.  A  total  of  16 
manatees,  consisting  of  2  immature  males  ana  1  immature  female  I  <  270  cm), 
7  adult  males  and  6  females  (>  270  cm),  were  followed  for  more  than  three 
months,  Two  of  the  adult  females  did  not  have  calves,  three  were 
accompanied  by  calves,  and  one  gave  birth  during  the  monitoring  period. 

Analyses  of  tracking  data  revealed  a  similarity  of  movement  patterns  among 
immature  manatees  and  adult  females  with  calves.  They  all  seemed  to  confine 
their  activity  to  well-defined  ranges  limited  to  the  Tampa  Bay  and  Ten 
Thousand  Island  areas.  In  contrast,  7  adults,  including  females  without  calves, 
traveled  extensively  outside  the  Tampa  Bay  area.  Three  animals  traveled  north 
of  Tampa  Bay  as  far  as  the  Suwannee  River  (270  km)  and  one  adult  traveled 
another  64  km  farther.  Four  moved  south  1 70  km  to  Charlotte  Harbor  while 
another  adult  continued  farther  south  to  the  Ten  Thousand  Islands  (130  km 
farther).  A  pregnant  manatee  frequently  crossed  Tampa  Bay  (1 7  km)  prior  to 
giving  birth.  Later,  she  and  her  calf  stayed  in  specific  locations  for  extended 
periods,  moving  up  to  48  km  to  reach  these  locations.  These  data  suggest 
that  long-distance  movements  increase  with  age  unless  a  female  is 
accompanied  by  her  dependent  calf  (<  225  cm). 


CHARACTERISTICS  OF  HARBOUR  SEAL  FORAGING  TRIPS 
Wood,  D.,  Tollit,  D.J.  and  Thompson,  P.M. 

University  of  Aberdeen,  Dept,  of  Zoology,  Lighthouse  Field 
Station,  Cromarty  IV11  BYJ,  UK. 


Data  on  the  activity  budgets  of  Harbour  seals  are  needed 
to  assess  their  energy  requirements,  but  few  details  are 
available  on  their  at-sea  behaviour.  In  conjunction  with 
diet  and  population  studies,  we  aimed  to  determine  feeding 
areas,  duration  of  feeding  trips  and  dive  characteristics 
for  Harbour  seals  feeding  in  the  Moray  Firth,  Scotland. 

Locations  and  activity  patterns  for  42  seals  of  both  sexes 
and  various  ages  were  obtained  by  VHF  radio- telemetry .  For 
a  subset  of  animals,  dive  data  and  feeding  locations  were 
simultaneously  obtained  throughout  whole  foraging  trips. 

Trips  typically  lasted  1-S  days.  Animals  usually  tra¬ 
velled  quickly  and  directly  to  preferred  localities  within 
60km  of  the  haul-out  site.  Animals  remained  over  restricted 
areas,  diving  regularly  for  most  of  the  time,  although  some 
seals  spent  periods  of  up  to  five  hours  at  the  surface. 

Diel  changes  in  surfacing  patterns  suggested  that  the  most 
active  feeding  was  by  night. 

These  data  illustrate  that  surfacing  patterns  can  be  used 
to  identify  different  at-sea  activities.  Future  studies  aim 
to  extend  this  information  through  the  use  of  time-depth 
recorders. 


METABOLISM  AND  GROWTH  OF  A  NURSING  WEST  INDIAN  MANATEE 
{Tridiechus  msnatus). 

Worthy,  G.A.J.  and  Curry,  B.E. 

Marine  Mammal  Research  Program,  Department  of  Marine  Biology,  Texas  A&M 
University,  4700  Avenue  U.  Galveston,  TX  77551  USA 


The  msnatee  has  been  kept  in  captivity  for  decades,  but  relatively  little  is  known 
about  its  metabolic  requirements.  Here  we  report  the  first  metabolic 
measurements  collected  during  the  nursing  period.  On  September  13, 1991  a 
male  manatee  was  bom  at  The  Living  Seas,  EPCOT  Center.  Commencing  in 
November,  1 991 ,  body  composition,  mass,  and  metabolic  rate  were  determined 
using  doubly-labelled  water  methodology.  Additional  trips  were  made  in  February, 
May,  August  and  November,  1992  and  March,  1993.  During  each  trip,  the  calf 
vras  given  an  oral  dose  of  oxygen-18  (0.15  g  kg*')  and  deuterium  (1  g  kg*')  and 
sampled  12h,  3  d  and  5-6  d  later.  Data  indicate  that  the  calf  initially  exhibited  a 
metabolic  rate  similar  to  that  predicted  for  an  adult  mammal  of  similar  mass  (1.1 
W  kg'),  declining  during  the  nursing  period  to  a  minimum  of  0.35  W  kg'  (44%  of 
predicted)(age  340  d)  and  subsequentty  rising  at  v/eaning  to  0.46  W  kg'  (61%  of 
predicted)(sgQ  460  d).  During  this  period  the  calf  grew  at  an  average  rate  of  0.8 
kg  cT'  and  varied  in  body  compostion  from  14%  to  40%  fat.  On  average  the  calf 
nursed  every  43-53  minutes  for  between  114±24  and  156*30  sec  per  session. 
Nursing  accounted  for  3. 4-5. 5%  of  total  activity  vrith  rest/sleep  (17.3-32.8%)  and 
activity'  (67.0-70.6%)  accounting  for  the  balance.  Solid  food  ronsumption 
commenced  at  a  low  level  by  age  30  d  and  became  a  signiticant  factor  by  age  330 
days.  These  data  correspond  with  information  available  for  older  animals  and  are 
consistent  with  previously  described  low  rates  of  metalx)tism  for  this  species. 

This  research  was  funded  by  Walt  Disney  Imagineering  (EPCOT  Center)  and  the 
Marine  Mammal  Commission. 

A  REPORT  OF  TISSUE  CONCENTRATIONS  OF  SELECTED  METALS  AND 
ORGANIC  COMPOUNDS  FROM  MANATEES  IN  FLORIDA. 

Wright,  S.D.  and  Leslie,  A.J. 

Florida  Department  of  Environmental  Protection,  St.  Petersburg,  FL  33711  and 
Talahassee.  FL  32399 


Recently,  ti^ueo  collected  from  manatee  carcasses  were  analyzed  to  determine 
(X>nc8ntrQtior^  of  selected  metate  artd  pestidd^.  We  analyzed  ti^ues  from  65 
carcasses  recovered  from  18  coastal  counties  in  Florida.  Five  of  the  carcasses 
were  freshly  dead  newborn  manatees  and  we  analyzed  their  liver  and  kidney 
tissues  for  metal  arvi  organic  r^dues.  From  the  remaining  60  carcases,  we 
analyzed  only  liver  ti^ue  for  metals.  Analyse  were  standard  EPA  procedures 
maasuring  concentrations  of  22  metals  arui  22  pesiiddes  (screen).  Metals  of 
particular  interest  included  copper,  aluminum,  tin,  and  mercury.  Historically, 
copper  h^  been  used  exten^vety  in  compounds  for  aquatic  weed  control  and  has 
been  found  In  high  concerrtrations  in  manatei^. 

None  of  these  pe^ddes  were  found  at  levels  in  exce^  of  the  standard 
detectable  limits  set  for  esdi  compound  in  the  screen.  Mercury  concentrations 
ranged  from  <0.42-2.39  mg/Kg,  tin  1.56-21.17  mg/Kg,  aluminum  <2.05-847.4 
mg/Kg,  arsenic  0.27-6.46  mg(Kg,  and  copper  10.56-516.80  mg/Kg.  The  other 
metals  were  widUn  concentration  ranges  reported  for  mammals.  Within  the  range 
of  concentratiorra  of  metals,  newborn  manatees  (<150  cm)  had  the  higher 
conoentratior^  reported.  Copper  (XHicentratiorts  found  in  tttis  study  were 
condderabty  less  th^  values  reported  ten  years  ago.  It  appears  that  we  were  not 
able  to  detect  exc^sive  concentrations  of  potential  toxins.  Yet,  given  our 
knowledge  of  potential  sources  of  pollution  vrithln  Florida's  waterways  and 
mar^tee  feeefing  habitats  and  wter»ive  movements,  these  resuKs  are  intriguing. 
As  yet,  tiiere  have  not  been  any  nmnatM  (tie-offs  attributed  to  exposure  to 
chemicals.  This  research  leads  us  to  a  doser  examination  of  metabolic  pathways 
that  may  protect  manatees  from  toxins. 
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SITE  FIDELITIES  AND  BEHAVIOR  OF  RADIO-TAGGED  BOTTLENOSE 
DOLPHINS  OF  THE  CENTRAL  TEXAS  COASTLINE 
Wiirsig,  B.  and  Lynn,  S.K. 

Marine  Mammal  Research  Program,  Texas  A&M  University,  4700  Ave.  U, 
Bldg.  303,  Galveston,  TX  77551 

Between  July  9  and  17,  1992,  10  bottlenose  dolphins  (Tursiops  truncatus) 
were  fitted  with  small  radio  transmitters  as  part  of  a  larger  NMFS-sponsored 
Catch/Tag/Physiology/Toxin  study;  in  the  area  of  Matagorda  Bay.  Texas, 
where  a  major  die-off  of  dolphins  had  occurred  in  Spring  1992.  Five  males 
and  five  females  were  tagged;  3  females  had  calves  ^yrs.  old,  2  of  these  were 
^so  pregnant,  and  1  female  without  calf  was  pregnant.  Radio  attachment 
links  were  desired  for  radios  to  fall  off  after  2  to  8  weeks,  variable 
depending  on  salinity  and  temperature.  Useful  transmission  life  ranged  from 
12  to  60  days  (X=32.3±s.d.  18.68  days,  n-10).  All  dolphins  were  visually 
resighted  numerous  times  during  tracking  and  during  12  months  of  follow-up 
studies.  Ranges  tended  to  be  small,  with  most  dolphins  travelling  within  a  core 
i^a  of  10  to  16  km  diameter,  and  no  strongly  definable  patterns  related  to 
lime  of  day,  tide,  or  weather.  There  was  no  obvious  difference  in  travel  by  sex 
or  reproductive  status.  One  adult  female  without  calf  speared  to  have  two 
widely  separated  core  areas;  one  near  where  she  was  tagged  in  Matagorda  Bay, 
one  over  50  km  SW  of  this  area,  in  San  Antonio  Bay.  All  dolphins  stayed 
within  the  confines  of  bays,  estuaries,  and  ship  channels,  with  no  indication  of 
ever  wandering  into  the  adjacent  ocean.  This  gave  a  clear-cut  separation 
between  resident  inshore  and  more  transitory  offshore  dolphins.  Surfacing 
intervals  were  significantly  longer  at  night  (x=37.5±s.d.34.61  sec,  n=193) 
than  in  daytime  (%=  23.9±s.d. 17.76  sec,  n=3n',  Nonparametric  t',  p<.01, 
statistics  from  subsample  of  a  larger  data  set),  possibly  due  to  decreased 
activity  level  at  night.  Definition  of  residencies  are  especially  valuable  for 
upcoming  comparisons  with  general  health  and  body  toxin  loads. 


SEASONAL  TESTOSTERONE  PATTERNS  IN  FREE-RANGING  HARBOR 
AND  NORTHERN  ELEPHANT  SEALS 
Yochem,  P.K.‘,  Atkinson,  S.^,  and  Stewart,  B.S.' 

'Hubbs-Sea  World  Research  Institute,  1700  South  Shores  Road,  San  Diego, 

CA  92109,  and  ^Hawaii  Institute  of  Marine  Biology,  University  of  Hawaii, 
1000  Pope  Road,  Honolulu,  HI  96822 

We  measured  plasma  testosterone  concentrations  in  free-ranging  male  harbor 
seals  and  northern  elephant  seals  by  radioimmunoassay.  Blood  samples  were 
collected  from  adults  and  subadults  during  breeding  and  non-breeding  seasons 
at  rookeries  in  California  and  Washington  state.  In  harbor  seals,  we  found 
geographic  differences  in  seasonal  testosterone  patterns  which  corresponded 
with  clinal  differences  in  timing  of  pupping  and  mating.  Testosterone 
concentrations  remained  high  (>2.Sng/inl;  N^ll)  for  several  months  during 
the  breeding  season.  In  elephant  seals,  plasma  testosterone  peaked  in  late 
December  and  early  January  (9.30ng/ml  ±  7.05ng/ml;  N=5)  and  declined  to 
low  levels  (0.55ng/ml  ±  0.77ng/ml;  N=6)  by  early  March.  Testosterone  was 
undetectable  in  molting  elephant  seals  in  summer.  Individual  variability  in 
plasma  testosterone  concentrations  during  the  breeding  season  was  correlated 
with  age  and  social  status  in  both  species. 


RESOURCE  PARTITIONING  BY  COMMON  DOLPHINS;  AN  ADAPTATION 
TO  SEASONAL  CHANGES  IN  PREY  AVAILABIUTY? 

Young,  DD.  and  Cockcroft,  V.G. 

Centre  for  Dolphin  Studies,  Port  Elizabeth  Museum,  P.OJBoz  13147,  Humewood, 

6013,  South  Africa. 

Large  'schools*  of  common  dolphins  inhabit  the  continental  shelf  area  of  the  south¬ 
east  coast  of  southern  Africa.  Stomach  content  anafyses  of  365  stranded  and 
incidentally-captured  dolphins  indicates  two  distinct  forms  of  resource  partitioning.  In 
summer  homogeneous  groups  inhabit  southern,  cool  temperate  waters.  In  winter, 
large  'schools’  (>200),  conttuning  mainly  pregnant  and  lactating  females,  weaning 
juveniles  and  a  limited  number  of  males,  migrate  northwards  into  warmer  tropical 
waters.  Males  and  lactating  and  pregnant  females  feed  in  a  central  area,  but  juvmiiles 
appear  to  be  separated  from  the  mam  feeding  activity  and  form  small  8id)-groups  with 
adolescent  or  resting  female  supervisors.  Although  sardines  dominate  the  diet  of  all 
sex  and  uze  classes,  mature  females  have  a  more  diverse  diet  than  males,  consuming  a 
larger  proportion  of  mid-water  fish  spedes. 

In  summer  however,  ’schools’  are  more  vddespread,  as  is  their  prey.  Different 
sex  and  size  gtaMCft,  witlun  the  group,  aedvely  selecting  specific  prey,  depending  on 
energetic  demands.  Lactating  females  and  calm  consume  squid,  while  ot^  sex-size 
groups  consume  easily-caught,  nutrient-rich  fish  prey. 

The  seasonal  differences  of  resource  partitionmg  can  be  attributed  to  the 
adaptationof  common  dolphins  to  the  temporal  and  spafial  fluctuations  in  the 
dist^ution  and  availaHlity  of  thdr  prey.  During  summer,  energetic  requirements  are 
maintainftH  thfough  avulable  resources.  The  reliance  of  lactaring  females  and  small 
calves  on  squid  may  be  related  to  the  need  for  prey  with  a  high  water  content, 
important  for  milk  production.  The  winter  migrations,  and  the  associated  seasonal 
concentration  of  prey  resources,  presents  an  ideal  opportunity  for  the  weaning  of 
calves,  Che  replenishment  of  energy  stores  depleted  during  lactation  and  the  build-up 
of  stores  pregnant  females.  1 


PASSIVE  LISTENING  AND  BCBOLOCATION 
Zitco,  N.  J.  Jr. 

Iha  Living  Sana,  EPCOT  Cantar,  Laka  Buana  Vista,  PL  32830, 
and  Dapartaant  of  Pspcbology,  Southam  Mathodist  Univarsity, 
Dallai,  TZ  7S27S 


A  bottlenose  dolphin  (Tursiops  truncatus)  demonstrated 
the  ability  to  select  the  matching  object  in  a  3-choice 
delayed  matching  to  sample  task  after  listening  to  another 
dolphin  inspect  the  sample  object  via  acholocation.  During 
the  aample  presentation,  the  listening  dolphin  was  reguired 
to  grasp  a  bite  plate  which  held  his  melon  above  the  water's 
The  listener  was  thus  prevented  from  echolocating 
on  the  sample  object,  but  could  listen  as  a  second  dolphin 
examined  the  sample.  After  the  aample  object  was  removed, 
the  dolphins  were  required  to  make  selections  from  separate 
arrays  of  choice  objects.  During  an  initial  test  using 
objects  familiar  to  both  dolphins  the  listener's  performance 
was  significantly  better  than  chance.  In  addition,  it  was 
shown  that  when  the  inspecting  dolphin  made  an  incorrect 
choice  the  listener's  performance  dropped  to  chance  levels. 
In  a  second  test,  designed  to  control  for  the  presence  of 
arbitrary  cues,  objects  familiar  to  only  one  of  the  dolphins 
used.  On  these  trials,  the  listener's  performance  wee 
significantly  better  than  chance  only  when  the  inspecting 
dolphin  made  a  correct  choice,  suggesting  that  the 
listener's  performance  was  dependent  on  the  quality  of  the 
acholocation  signals  produced  by  the  inspecting  dolphin. 


EJACULATION  PATTERN  OF  A  BOTTLENOSE  DOLPHIN 

Yoshioka,  M.’\  Tobayama,  T.**,  Inoue.  S.*®,  Ohara,  and  Aida,  K.’’ 
'’Dept,  of  Fish.,  Fac.  of  Agri.,  Univ.  of  Tokyo,  Bunkyo,  Tokyo  113,  Japan. 
■^Kamogawa  Sea  World.  Kamogawa,  Chiba  296.  Japan. 

"^Res.  Inst,  of  Nor.  Pac.  Fish.,  Fac.  of  Fish.,  Hokkaido  Univ.,  Hakodate, 
Hokkaido  041 .  Japan. 

In  order  to  gain  more  understanding  of  ejaculation  in  cetaceans,  a  mature 
male  bottlenose  dolphin  {Tursiops  truncatus)  (307  cm  in  body  length)  was 
trained  to  ejaculate  in  response  to  a  command  for  semen  collection  by 
hand  manipulation  method.  Semen  samples  (n=132)  were  collected  over  a 
total  of  31  sessions  of  13  collection  days  as  follows:  (1)  single  session  per 
day  until  no  further  ejaculation  could  occur  in  spite  of  effort  (3  sessions  in 
May):  (2)  2-3  sessions  per  day  up  to  4  ejaculations  per  session  (conduded 
in  moming/aftemoon  or  moming/noon/aftemoon;  a  total  of  16  sessions  in 
March,  April,  June,  November  and  December);  and  (3)  3  sessions  per  day 
(moming/noon/aftemoon)  for  2  consecutive  days  (12  sessions  in  April  and 
May).  During  successive  collections,  the  dolphin  ejaculated  9  (2  sessions) 
or  10  (1  session)  times  within  20  min.  Semen  volume  peaked  in  the  first 
ejaculate,  but  sperm  concentration  and  total  sperm  count  showed  peaks  in 
the  second  or  third  ejaculate.  An  identical  pattern  was  observed  also  in  the 
other  two  types  of  collection.  The  first  ejaculates  which  were  mostly  trans¬ 
lucent  (slightly  whitish),  tended  to  be  of  maximum  volume  (peak  range:  7.0- 
55.0  ml),  but  contained  no  sperm  or  were  of  low  sperm  density.  The 
second  or  third  ejaculates  were  creamy-white  in  color  and  peaked  in  sperm 
density  and  total  number  of  sperm  (peak  range:  1.1 -43.9x1  oVml  and  0.7- 
49.4x10®/ejaculate).  Possible  physiological  and  artificial  factors  which  are 
responsible  for  such  an  ejaculation  pattern  are  proposed. 


CONGENER-SPECIHC  ANALYSIS  OF  PCBS  IN  BLOOD  OF  THE  HARBOR 
SEAL  PHOCA  VtTUUNA  FROM  SOUTH  SAN  FRANCISCO  BAY,  CALIFORNIA 
Young,  O.R.\  Becerra,  M.A.^,  Echols,  S.F.^  and  Kopec,  A.D.’ 

'U.S.  EPA  Environmental  Research  Laboratory  -  Narragansett,  Newport,  OR 
97365;  ^AScI  Corp.,  EPA-ERLN.  Newport,  OR  97365;  ’Moss  Landing  Marine 
Laboratory,  Moss  Landing,  CA  95039 


Polychlorinated  biphenyls  (PCBs)  have  been  implicated  in  mammal 
reproductive  effects.  However,  difficulty  in  obtaining  representative  marine 
mammal  tissue  samples  has  limited  research  in  this  area.  Here  we  report 
a  technique  for  quantifying  specific  PCB  congeners  in  1-2  ml  samples  of 
whole  blood,  attainable  without  sacrificing  specimens.  Blood  samples  of  the 
harbor  seal  Phoca  vitufina  collected  from  south  San  Francisco  Bay  in  1991 
and  1 992  were  analyzed  for  up  to  20  PCB  congeners  by  GC/MS  Selected 
Ion  Monitoring.  In  the  first  set,  seven  congeners  were  quantified  by  both 
GC/MS  and  GC/ECD  with  good  agreement.  All  samples  had  measurable 
levels  of  at  least  five  congeners;  wet  weight  detection  limits  were  1  ppb  or 
less.  Ratios  of  specific  congeners  to  PCB-153  were  in  agreement  with 
published  values  for  blubber  and  oiood  samples,  consistent  with  the 
observation  that  marine  mammzi  PCB  profiles  appear  to  be  similar 
worldwide.  The  mean  lipid-normalized  PCB  sum  for  the  San  Francisco  Bay 
seals  was  about  10  ppm,  among  the  highest  of  such  values  reported  for 
marine  mammals  and  similar  to  levels  in  seals  from  the  North  Sea. 
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TREATMBJT  OF  A  LIVE  STRANDED  YOUNG  RISSO'S 
DOLPHIN  ( GraiBPus  ariseug^ 

Young,  W.G.  and  Dalton,  L.M. 

Sea  World  of  Texas,  10500  Sea  World  Drive,  San 
Antonio,  Tx  78251 

On  April  24,  1993,  a  live  stranded  Risso's 

dolphin  was  brought  to  Sea  World  of  Texas  in  San 
Antonio,  for  stedical  care.  The  animal  was  a  2  to  3 
week  old  female,  132  cm  in  length  and  weighed  25 
kg.  The  dolphin  arrived  in  poor  condition  suffering 
from  multiple  lacerations  on  the  left  pectoral 
flipper  and  both  fluke  blades,  a  wound  on  the 

midline  immediately  anterior  to  the  dorsal  fin,  and 
a  lesion  on  the  caudoventral  abdomen.  Clinically, 
the  animal  had  signs  of  pneumonia  and  appeared 
malnourished.  A  complete  physical  which  included 
hematology,  chemistries,  and  cultures  was  performed 
immediately  upon  arrival.  Antibiotic  and  antifungal 
therapy  was  initiated  for  the  pneumonia  and  lacer¬ 
ations.  A  milk  formula  was  provided  initially  via 
stomach  tube  until  the  dolphin  learned  to  nurse 

efficiently  from  a  bottle.  Purified  beluga 

immunoglobulins  were  given  by  intravenous  injection 
to  further  help  protect  against  infectious  agents. 
Hematology,  serum  chemistries,  and  body  weight  are 
being  monitored  routinely  to  evaluate  the  animal ' s 
progress.  As  of  15  July  1993,  the  dolphin  was  155 
cm  in  length,  weighed  53  kg  and  appeared  in  good 
health. 


HN  WHALES  IN  THE  MEDITERRANEAN  SEA:  RESIDENT  OR 
MIGRATORY? 

Zanardelli,  M.,  Notarbartolo-di-Sciara,  G.,  Benazzo,  G.  and  Borsani,  J.F. 
Tethys  Research  Institute,  via  Giusti  5,  20154  Milano,  Italy. 

The  fin  whale  Balaemptera  physalus,  the  only  mysticete  species  ccanmonly 
found  in  the  Mediterranean  Sea,  is  rather  abundant  in  the  northwestern  [mrt 
of  the  basin  during  summer;  however,  its  frequency  apparently  decreases 
everywhere  in  winter.  Dedicated  summer  cruises  conducted  in  the  Ligurian 
and  Corsican  Seas  between  1990  and  1993  have  demonstrated  that  in  that 
region  the  fin  whales’  presence  peaks  in  July,  and  decreases  progressively 
during  August  and  September.  Whales  aggregate  there  in  small  groups 
(mean  group  size  =  1.4),  and  actively  feed  on  the  abundant  euphausiid 
Meganyctiphanes  norvegica.  Young  erf  the  year,  ranging  in  length  between 
10  and  13  m,  are  frequently  observed,  often  loosely  associated  with  an  adult. 
Eighteen  recognizable  individuals  were  re-sighted  over  a  total  of  104 
identified  animals,  indicating  the  existence  of  a  persistent  site-fidelity  to  the 
summering  grounds.  The  available  evidence,  corroborated  by  genetic 
analyses  currently  in  progress,  suggests  that  fin  whales  enter  the  Mediterranean 
from  the  Atlantic  ocean  in  spring  to  feed  in  the  Ligurian  and  Corsican  Seas. 
The  persistence  on  the  feeding  grounds  during  winter  of  a  small  of  the 
population  is  not  unusual  among  mysticetes,  and  might  be  enhanced  by  the 
Mediterranean  mild  winter  climate.  However,  at  the  present  state  of 
knowledge  the  hypothesis  of  the  existence  of  a  fin  whale  population 
permanently  resident  in  the  Mediterranean  cannot  yet  be  reject^. 


ANGIOTENISIN  II,  ARGININE  VASOPRESSIN  AND  ATRIAL  NATRIURETIC 
FACTOR  IN  HARBOR  SEALS ,  WEDDELL  SEALS ,  AND  STELLER  SEA  LIONS . 
Zenteno— Savin,  T. 

Institute  of  Marine  Science.  University  of  Alaska,  Fairbanks. 
Fairbanks,  AK.  99775-1080. 

The  plasma  concentrations  of  atrial  natriuretic  peptide 
(ANP) ,  arginine  vasopressin  (AVP,  the  antldluretlc  hormone), 
aldosterone  and  plasma  renin  activity  Increase  in  response  to 
exercise  in  an  intensity-related  fashion.  During  head-out 
Immersion,  the  plasma  level  of  ANP  Increases,  while  AVP  and 
the  renin:-angiotensin  and  aldosterone  systems  are  inhibited. 
In  mammals,  angiotensin  II  (Ang  II)  and  AVP  produce 
constriction  of  the  vascular  smooth  muscle,  while  ANP 
antagonises  such  constrictor  effect.  Therefore,  it  is  possible 
that  these  hormones  have  a  role  in  the  control  of  the  changes 
in  heart  rate ,  blood  pressure  and  redistribution  of  blood  flow 
observed  in  mammals  during  exercise  and  diving.  In  an  attempt 
to  study  the  possibility  that  these  hormones  have  a  role  in 
the  control  of  physiological  changes  in  heart  rate  during 
diving  and  exercise,  1  am  analyzing  heart  rate  data,  as  well 
as  the  concentrations  of  ANP,  AVP  and  Ang  II  in  plasma  samples 
from  seals  during  periods  of  eupnea  and  apnea.  This  is  a 
preliminary  report,  in  which  baseline  concentrations  of  ANP, 
AVP  and  Ang  II  were  determined  in  plasma  samples  from  harbor 
seals,  Weddell  seals,  and  Stellar  sea  lions. 
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- - - —  — ^ Aiiu  uetaceans  nave  oeen 

commonly  recorded  in  the  southern  coast  of  the  Rio  Grande  do  Sul 
?Qt5®iQQi  Information  was  obtained  in  the  period 

1992-1993  by  beach  surveying,  monitoring  fishing  boats  and 
recovering  lost  data  to  verify  the  nature  of  these  interactions. 
In  October  1988,  an  adult  female  Bryde'e  whale,  Balaenoptera 
gflfini,  and  in  August  1989,  a  juvenile  male  aouthern  right  whale, 
EBB.ftlaena  Australia ,  were  found  washed  ashore  with  ehio  propeller 
suffered  impact  of  human  activities, 
the  first  had  the  body  divided  in  two,  probably  by  a  steel  cable 

collided  with  a  fishing  boat  but 
did  not  die.  In  May  1990,  a  long  finned  pilot  whale,  Globlcenhai « 
melag,  was  found  dead  In  a  drift  net  set  up  for  sharka  Durino 
October  and  November  1992,  11  La  Plata  River*^ dolphin,  Pontonoria 
blainvillel,  were  accidentally  caught  by  two  monitored  fi^ina 
vessels  using  gillneta  set  up  for  Sciaenidae  in  waters  16  to  S2m 
deep.  These  results  suggest  that  the  total  catch  of  La  Plata  River 
dolphins  is  much  higher  and  cause  for  concern  due  to  the  presence 
of  about  300  fishing  boats  operating  in  the  area  throughout  the 
year.  This  cetacean  species  is  eventually  used  for  human 
consMption  and  animal  ration.  In  November  1992,  a  young  male 

f”boLoi"set"  „  u  agy-tgrostrata,  died  enLngled  in 

a  bottom  set  gillnet  for  sharks  in  waters  143m  deep.  A  female 

dead  in^FehrLr^*!‘9ul''‘'“^®'  ^PPP^gdpn  denalrostrla .  was  found 
In  ^  1993  presenting  plaatic  debris  in  the  stomach. 

In  March  1993,  an  adult  bottlenose  dolphin,  lursiops  truncatus. 
was  seen  swimming  with  a  mullet  gillnet  debria  wrapped^ound  the 
anterior  portion  of  its  body. 

collisions  were  frequent  mainly  during  winter  and 
spring,  and  considering  the  intensive  traffic  of  about  2500  ahlps 
per  year  added  to  the  constant  fishing  activities,  make  it  clear 
the  necessity  of  a  guali-quantltative  evaluation  of  the 
interactions  in  order  to  establish  an  adequate  management  policy. 


Si^ture  whistles  of  eight  wild  Atlantic  Spotted  Dolphins,  Stenella 
fantalis.  (four  mother/calf  pans),  were  examined  to  determine  whether 
similarities  exist  between  the  signature  whistles  of  mothers  and  their  off¬ 
spring.  Iteta  was  collected  while  swimming  with  a  populatioo  of  animals 
on  the  Bahama  Banks.  Through  spectro^am  analyses  each  whistle  was 
examined  for  duration,  low  fiequency,  high  frequency. 

Correlations,  comparing  the  overall  contov  of  the  whistles,  were  ako 
made  betwe^  motber/balf  pairs  and  between  mothers  and  non-ofepring 
The  r^ults  indicate  significant  similarities  in  overall  contour  both  within 
and  between  pairs.  Furthermore,  the  data  indicates  significant  similarities 
between  mother/calf  pairs  for  the  parameters  teted.  There  is  also 
ob^rvational  data  su^esting  that  mothers  and  their  calves  share  similar 
whistle  variations  which  may  be  found  in  portions  of  the  whistle  other 
than  the  more  easily  me^uiai  parameters  examined  in  this  study.  This 
data  therefore,  points  to  a  system  of  cxjmmunication  having  species  typical 
patterning  but  one  that  is  also  subject  to  individual  recognitioa 


lytof^ey 
a  will 
<0  soil 


may  buy  you  happif\ess.  bu< 
buy  you  o  sailboat  big  eri^ougl^ 
rigl^i  oq  up  io  ii. 

-paVid  Lee  Ro<l\ 
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